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ATLANTIC TYPE PASSENGER LOCOMOTIVES FOR THE 
WABASH RAILWAY. . 

To provide for the extra traffic in connection 
with the St. Louis Exhibition, and particularly for 
the traffic of the Chicago and St. Louis division, 
the Wabash Ry. has had several large passenger 
engines of the Atlantic (or 4-4-2) type built by 
the American Locomotive Co., the engines being 
built at the Brooks Works, Dunkirk, N. Y. For 
information respecting these engines we are in- 
debted to the builders and to Mr. J. B. Barnes, 
Superintendent of Motive Power and Machinery 
of the Wabash Ry. A general view of one of the 
engines is shown herewith. 

There are now twelve of these engines in serv- 


are all 1-in. diameter, and the rigid stays have a 
%4-16-in. hole drilled 1% ins. deep at the end. The 
boiler and firebox construction are shown in Figs. 
2 and 3. The flexible staybolts. above mentioned, 
are of the Acme pattern, shown in Fig. 4. 


Piston valves are used, operated from eccentrics 
on the rear (main) driving axle. The links are 
behind the first driving axle; with a radius of 
5 ft. 3 ins., and from the link block a bent valve 
rod passes up over this axle to a rocker arm on 
a shaft just in front of the guide yoke. To another 
rocker on the shaft is attached a short rod, only 
1214 ins. long, which connects the rocker to the end 
of the valve stem. All the rods are of I-section. 
The safety valves are mounted in a special fitting 


Engine truck, 


Journals, driving sees 9% «x 12 ins. 
WHEELBASE: 7 ft. 6 ins. 
Engine truck-pin to c. leading dr’v'g wh'l. 8 “ 1 °** 
BOVINE BRE None 
WEIGHT IN WORKING ORDER: 
Engine and tender in working order...... 310,700 ** 
Crossheads and guides ........... Alligator; . two-bar 
Connecting rod, lengtn between centers...11 ft. 34% ins. 
Ports: Steam..... 1% x 25% ins; Exhaust... .65 sq. ins 


FIG. 1. 


ice, and they handle trains of four to eight cars on 
a schedule speed of 55 miles an hour. The aver- 
age train load is about 275 tons. 

The main frames are of the ordinary type, and 
have heavy bars under the driver boxes to hold 
the feet of the pedestals rigidly together. Behind 
the rear drivers, however, steel plate or slab 
frames are bolted to extensions of the main 
frames, and these carry. the pedestals for the 
trailing wheels. The boiler is of the extended 
wagon-top type, with a top seam in the conical 
portion next to the smokebox, and a side scam 


American Locomotive Co. 
behind the dome, and the steam turbine and dyna- 
mo for the Pyle electric headlight are close in front 
of the cab. There is a 9%4-in. Westinghouse air- 
pump for the brake system, and the brake res- 
ervoirs, 16 ins. diameter and 10 ft. long, are 
placed under the running boards. The brakes are 
applied to the driving, truck, trailing and tender 
wheels. 

The following is a list of the principal dimen- 
sions of these engines, given in our standard form: 

Dimensions of Atlantic Locomotive; 


Wabas y. 
RUNNING GEAR: 


in the circular portion next to the firebox. The Driving wheels (4), diameter ...........- . 6 tt. 11 ins. 
the frames, and with its back head sloped 1 in —Tender'wheels (8), diameter 
4. It has alternate rigid and flexible stay-bolts, Driving wheel centers, cast steel, diameter 6 ““ 4 “ 


Staggered in the alternate rows, as shown, They 


. -By shrinkage and retaining rings. 


ATLANTIC TYPE OF PASSENGER ENGINE FOR THE WABASH RY. 
J. B. Barnes, Superintendent of Motive Power and Machinery. 


(Brooks Works, Dunkirk, N. Y.), Builders. 


Valves, Maximum travel 


inside lap 
lead (full gear).......... 


Barrel, 


Horizontal steams ... 
Circumferential seams 


outside first ring 
Barrel plates. to %-in.; tube-plate. 


Extended wagon-top 


5 ft. 4% ins. 
-M%-in. 


. .Sextuple riveted 
T 


Height from rail to center line 9 ft. 4 ins. 
Working steam pressure . .200 Ibs 

Length inside. .8 ft. Gins.; width inside..... 5 ft. 3 ins. 
Depth at front..6 depth at back....5 3%" 
Thickness, side, back and crown plates...... ta 
ocking 


1-in.; 


Water width, front,5 ins. ; 


teh 


outside. . 


Length over tube plates 


holes drilled.. 


alternating with flexible staybolts 
back and sides,4% ins. 


.2 1- -ins. 
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HEATING SURFACE AND GRATE AREA: 
Heating surface, tubes (interior area)... * sq. ft 


MISCELLANEOUS: 
Exhaust nozzle (single) diameter 


ins. 
Exhaust nozzle, distance below center line boiler 3 ra 


Smokestack, diam. at top. .16% ins.; at base ..14% 
height above smokebox....... 3ft.1% 
height of top above rail..... 
Capacity of tender tank........eceses--05 6,000 gallons 
Capacity Of CORE 12 tons 


REPAIRS OF THE WATER-WORKS PUMPING STATION 
AT EVANSVILLE, IND. 

The Ohio River at Evansville has a range of 
about 50 ft. between high and low water. The 
water-works pumping station is located at a 
point subject to overflow at high water and is 
built on an artificial mound about 650 ft, high, 
close to the water edge. The pumps are founded 
on a caisson. About two months ago it was no- 
ticed that the ground on the river side of the 
station was settling, and that black mud was dis- 
charged from the water pipes. The presumption 
was that the cast iron suction pipes had been rup- 


ing for Saf 
Teves 


* ° SFlexible Stays’ 


tured and a cavity was formed at the break by 
the action of the pumps. 

These suction pipes are a few feet below low 
water and pass through a sandy soil. They aré sup- 
ported on straps attached to a cap across piling 
driven about 30 ft. in this sandy soil. There ‘s 
about 45 ft. of clay fill above them. 

This method of supporting 300 ft. of 30-in. cast- 
iron flanged pipe, proved to be very poor, and as a 
result, the pipes were pushed downward, and per- 
haps sidewise, by the fill. The defect was not 
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Fig. 3. Cross-Section of Firebox. 


noticed until the pumps had sucked out enough of 
the fill to cause a cave from the surface. At the 
time it was though that a line of steel piling of 
the interlocking channel bar construction driven 
across the front of the building, which rests on a 
concrete footing about 6 or 7 ft. below the surfa:e, 
would stop the caving toward the building, and 
this piling was ordered, but there was much delay 


in its delivery, and the final destruction of the 
pumping station wall took place before it arrived. 
The west wall, which was 95 ft. long, 40 ft. 
high and 30 ins. thick, had to be pushed out to 
keep it from falling on the machinery. The rovci 
was shored up, and the wall removed successfully. 

In the meantime, pump boats were set to work 
forcing water into the old reservoirs, and some 
temporary pumps were installed to keep the city 
supplied with water while the new intake pipe 
was being laid. While the pressure from these 
makeshift plants was not always what was 
desired, the city has not been entirely out of wa- 
ter, and probably will not be before the new in- 
take pipe is finished. 

On account of the stage of the river, pipes 
could not be put in where the old ones were, so 
new connections were made in the well to both 
pumps, and a single 30-in, cast-iron ball-and- 
socket pipe was run from the hole cut in the side 
of the dry well 18 ft, above the pump suction and 
out through a tunnel to the toe of the slope of the 
mound and from this point through a _ trench 
about 13 ft. deep, to the river, where the ordinary 
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composed almost wholly of architects, p 
and contractors experienced in building w 

A verbal preliminary report has been m . 
the District Attorney by Mr. H. De B. p 
who had been retained as expert in the eri 
investigation. The essence of the report is 
poor workmanship in the framework, and 
methods of assembling and erecting, are , 
sible for the fall. Looseness in the colun, 
nections, and in the fastening of beams to ; 
and girders to columns, is given as the p: 
cause of the accident. A specific point ref; 
is the fact that the holes in the end flar 
the columns, by which the successive s 
were held together, were cored instead of 
as the law requires. It is rumored that 
framework had been found, a week or two 
the collapse, to be out of plumb, and that i 
pulled back to position by tackle. This 
have strained the frame, especially the . 
connections, in a dangerous manner. 

The condition of the foundations of the by 
is not yet definitely known, but it is pro 
that they will be found substantially unchan. 
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strainer end was put on, pitching downward on 
an angle to deep water. This pipe forms, at low 
stages of the river, a siphon, having a lift of about 
12 ft. at extreme low water, and a drop to the 
pumps of IS ft. 

A 30-in. check valve was placed in the line next 
to the suction end, and a 20-in. connection to a 
large flush tank, which, in this case, is to be used 
as a priming tank. The necessary air connections 
were made at the high point in the “U” and also 
on the lower side of the check valve for removing 
air when starting and to take out the accumula- 
tion of air when in operation. The necessary 
valves were placed in the 20-in. priming line, also 
in the connection to each pump. The estimated 
cost was $10,000 and the work was done for about 
that sum. 

The 30-in. suction is about 350 ft. ‘ong. ‘There 
were about 1,000 yds. of excavation; all trenches 
and tunnel] being timbered on all sides. The 
trenches are 40 ft. deep where they pass through 
the mound. The steel piling which was ordered 
for this work and not used, will be used later on 
for the permanent repair work. The plans for the 
permanent work are not yet drawn up, but the 
pipes will be laid through a tunnel in about the 
same position they now are. 

The above described work of repair has been 
carried out under the direction of Mr. W. S. Lud- 
ington, of the firm of Ledlie & Ludington, Con- 
sulting Engineers of St. Louis, and with the ~o- 
operation of Mr. Charles Thuman, Superintendent 
of Water-Works. We are indebted to Mr. Lud- 
ington for the information above given. 


FURTHER NOTES ON THE COLLAPSE OF THE DARL- 
INGTON BUILDING. 


Since the report in our last issue on the collapse 
of the Darlington building in New York City was 
written, the official investigation of the accident 
has been begun by the selection of a Coroner's 
jury. As yet little has developed to throw any 
light on the case, The jury, it may be noted, is 


FIG. 2. BOILER OF ATLANTIC ENGINE FOR THE WABASH RY. 


or at least that they will be found to have had no 
part in causing the collapse. 

A most interesting account of the fall of the 
building has come to us from a man who was at 
work in the cellar of the building at the time. It 
clearly suggests that the initial failure occurred 
in the upper part of the building. Patrick Murphy, 
of 364 West 117th St., New York, was operating h 
hoisting engine used to raise concrete for the floor 
work from the basement, where the concrete was 
mixed. This engine stood on the cellar floor, at 
the northeast corner of the front wing of the 
building, close to the south wall of the large (east) 
light-court (see the floor-plan shown in our last 
issue). The engine faced west, the elevator to 
which it belonged being installed directly opposite, 
near the west wall. At the time of the collapse a 
gang of men was at work in the cellar, a few steps 
from the engine, mixing concrete for the ninth 
floor, where about half the floor-concrete had been 
placed. These men were all killed, but Murphy 
escaped without a scratch. Of those in the build- 
ing at the time, all but three were either killed or 
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Fig. 4. Acme Flexible Staybolt; Wabash Ry. 


seriously injured, and of the three, Murphy went 
through the least severe ordeal, so that his ac- 
count of what occurred when the structure ¢o'- 
lapsed will be as reliable as any. He says: 

I was operating the hoisting engine for the elevator ca'- 
rying concrete from the basement for the construction of 
the floors. The engine stood on the basement floor in tle 
front wing of the building, near the east wall and clo:° 
to the large light-court, On Feb. 27, four days before tLe 
accident, this engine was moved down from the first floor 
to the basement. There were#wo hoisting engines on the 
first floor, one used for hoisting iron and the other for 
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_ »rick, but neither of these was running on the 
okay collapse. My elevator was opposite the engine, 
teed he west wall, and the hoisting rope led straight 
“2 the engine. 
. 1.30 p. m. of March 2 I was hoisting a load of 
pa the ninth floor, where the floorwork was 

. in, After stopping the elevator at the ninth 

being put im. 
the barrows to be 


I started around 
fr right-hand side of 
es ne to the furnace 
doo ast then I heard a ter- 
rible se, what seemed to 
be ¢ , beam come erash- 
ing from about the fifth 
or sixth floor, going down 
throug! each floor and strik- 
ing the engine. It 
seell to have come from 
directly over my head. “‘My 
Goat’ I said to myself, 
there must be something 
greatly wrong UD there.” In 
a second or 20 there was a 
great crushing, tearing racket, 


and then I realized that 
everything was coming down 
on top of us. 

It was all over in, I judge, 
about half a minute. I was 
standing between the boiler 
and the east wall in total 
darkness, unhurt; iron beams 
were piled ten feet deep 
over my head, and my feet 
were buried in concrete to my 
knees, while steam and smoke 
from my engine surrounded 
me, After freeing myself I 
made my way forward along 
the wall through an open 
space in the wreckage to the 
front wall, going through a 
door opening in this wall to 
the space under the sidewalk 
and from there out to the 
open air. Up to then I had 
no idea that the whole build- 
ing had fallen, and was never 
more surprised than when I 
turned around and found the 
whole building fallen in 
ruins, 

(In answer to a question:) 


then made to the frozen pipe in such a manner 
that the current is passed through it and the re- 
sistance heats the pipe sufficiently to thaw the ice. 

At Newark, N. J., the principal work has been 
the thawing of frozen lead service pipes, the only 
mains which froze being a few dead ends in which 


The noise overhead was the 
first thing unusual I noticed. 
From my engine I could 
see through almost the whole 
cellar, and I noticed no 
hoise or movement anywhere 
down there. 

It would appear from this account that there 
was no especial vibration or lateral pull on the 
building at the time of the collapse, the derrick, 
as also the brick-elevator, being out of commis- 
sion on that day. What part was played by the 
iron-work stored on the tenth floor, the tier last 
erected, remains to be learned. 

We reproduce herewith a photograph of the 
hoisting engine in question, after the wreckage 
over it had been removed. The view shows in 
the background a part of the light-court fram- 
ing, which was left standing up to the second- 
floor level. The engine shown is the one which, 
immediately after the collapse, the owner of the 
building charged with the accident, claiming that 
its boiler had exploded and blown out the adjacent 
columns, a theory of the cause of the disaster 
which was disproved within a few hours. 


EXPERIENCE IN THAWING WATER PIPES BY 
ELECTRICITY. 


The extremely cold weather of the past winter 
has caused the frost to penetrate to much greater 
depths than ordinarily occurs and the result has 
been an epidemic of frozen water mains and ser- 
vice pipes. To cope with this difficulty the system 
of thawing the pipes with the aid of an electric 
current which was developed at the University of 
Wisconsin in 1899* has been extensively adopted 
and with most gratifying results, according to the 
"ports that reach us. The principle of the elec- 
‘tic thawing process is very simple. A current 
‘'s taken from the electric lighting circuit at any 
nvenient point and is reduced by a portable 
‘ ‘nsformer to a low voltage. Connections are 


“sneering News, Vol. jan.-June, 1899, pp. 190, 336. 


plosion took place.) 


tre 


HOISTING ENGINE FOR CONCRETE ELEVATOR IN DARLINGTON 


BUILDING. 


(Immediately after the collapse of the building the owner of the building claimed 
that the boiler of this engine had exploded and blown away the adjacent columns, 
The fall completely covered the engine and boiler with wreckage. 
view, taken after the surrounding wreckage was removed, shows clearly that no ex- 


The above 


there was no circulation. The following notes of 
the method used are taken from the Newark 
“Call” of Feb. 28: 


The city put on its fourth water wagon yesterday for 
the purpose of melting the water in the service pipes. All 
of the wagons are busy for nine hours a day. Each can 
thaw out from 20 to 30 house pipes a day, and one of the 
crews is charged with the duty of seeing that fire plugs 
are in order. Each wagon has a crew of five men; an 
electrician, driver, lineman and two helpers. The city is 
divided into districts and the complaints, which are com- 
ing in hourly, are taken up as quickly as possible, but 
when a crew gets to work on a block with notices of a 
dozen frozen pipes, a dozen other.housekeepers who have 
not complained to the office will appeal to the foreman of 
the gang to have their supply pipes thawed, and, being on 
the spot, he always complies with the request. 

The current used for thawing the pipes is that of the 
Public Corporation's electric lighting service, taken from 
the cables at a voltage of something like 2,500, and car- 
ried to a transformer on the wagon, which reduces the 
current pressure materially. It is still further reduced 
by water resistance between two plates in a barrel on 
the wagon and goes to the house wires at a pressure of 
from 110 to 120 volts with a high amperage of current. 
The leads from the barrel are heavy insulated wire, and 
are trailed with safety along the streets. There is wire 
enough to extend along the house fronts upon any or- 
dinary block. The current is applied to the pipes by at- 
taching one of the wires to a faucet in one house and the 
other to another faucet in the nearest adjoining houge. 
The current is so regulated through the result of ex- 
haustive experiments made by George Sanzenbacher, of 
the Board of Works, and Fred O. Runyon, that it cannot 
injure the pipes by too intensely heating them. The re- 
sult is largely dependent upon the resistance of the lead 
pipes through their indifferent conductivity. This is so 
marked that on Friday an attempt to thaw a pipe failed 
because of a small copper wire which was attached to the 
pipe for the purpose of making a ground for some disused 
telephone. When this wire was removed the water in the 


pipe was quickly thawed. Before it was removed the wire 
was carrying the cufrent into the ground. 

Up to yesterday morning there were over SOO appli- 
cations for thawing filed with the Street and Water Board 
in Halsey St., and this probably represented about two- 
thirds of the homes which were shut out from the flow 
after the really cold weather had abated and when the 
householders felt that there was no danger of the pipes 
freezing up. 

At Far Rockaway and Woodmere, L. I., the 
Queens Co. Water Co. has thawed frozen mains 
with electric current taken from the wires at 2,400 
volts and reduced by a transformer to 110 volts. 

In Canadian towns and cities electric thawing 
has been extensively used this winter. At Quebec 
early in January the frost had penetrated 7 ft. 
into the ground, which is the depth at which the 
service pipes were ordinarily laid, and for the 
first time in the history of the water-works, -ir- 
culars were issued to water takers warning them 
to keep faucets running to prevent the freezing 
of the underground pipes. In addition, a house 
to house canvass was made by the Water Depart- 
ment inspectors to make sure that some faucet 
on each service was left partly open at night 
Notwithstanding these precautions a number o/ 
small branch mains as 


well as many service 
pipes became frozen and an arrangement was 
made with the Jacques Cartier Electric Power 
Co. for the use of electric current to thaw the 


pipes. 

At Ottawa, also, a large amount of water pip- 
ing has been thawed by the aid of electricity 
The “Canadian Engineer” published the following 
notes regarding the methods used by Mr. A. A. 
Dion, General Superintendent of the Ottawa E ec- 
tric Co.: 


This year the cold has been so severe that the city has 
not been able to cope with the trouble of frozen pipés 
with the ordinary means at hand, such as steam boilers 
mounted on sleighs, etc. If the freezing has extended 
into the street they can do little and that only at a great 
expense. The City Engineer having asked for our us- 
sistance, we rigged one of the company's express sleighs- 
for the purpose. Four transformers of 5,000 watts each 
were put in this sleigh and connected two in serles on 
their primary side. The secondary connections were such 
that when the transformers were attached to the line wires 
by means of small flexible rubber covered cable, each 
transformer got half the primary voltage for which it was 
made, and the secondary voltage was about 25 volts. The 
normal current capacity of the secondaries as connected 
was 400 amperes. We also had a rheostat in series with 
the primary cables and an ammeter. A board about 6 ft. 
long was set upright in the sleigh, on this a shelf was at- 
tached for the ammeter and a cross piece at the top 
earried two primary cutouts, to which were attached the 
cables to line wires. Two coils of No. 0000 insulated 
cable, each about 200 ft. long, were carried for secondary 
connections. One connection from the secondary of the 
transformers was made to the lead pipe inside the building 
where water was stopped. This connection was made Ly 
means of a brass clamp which surrounded the lead pipe 
without injuring it, and afforded sufficient surface to pass 
a large current to the lead pipe without burning it. The 
other secondary lead was taken to the next house or to 
the nearest hydrant. Care was taken to connect to the 
lead pipe below the point where the pipe was empty, be- 
cause the empty pipe would heat too much with some cur- 
rents which were used. The currents varied from about 
90 amperes to about 275, and the time occupied before 
water would flow varied from four minutes to three hours. 
Usually if there is any chance of success, results will be 
seen in a very few minutes. In some cases we could not 
get enough current through to produce any satisfactory re- 
sults. his was attributed to bad joints in the pipes 
causing unusual resistance. Three men went with the 
outfit, one driver and two linemen. 

Mr. Harry A. Lord, Superintendent of Water-Works, at 
Ogdensburg, N. Y., where 4,000 ft. of water and gas pipes 
were reported to be frozen between the 15th and 20th of 
February, writes as follows: 

We have continued our experiments in Ogdensburg and 
have been working upon one of our streets, where a 
stretch of about 1,800 ft. of 6-in. cast-iron main was 
frozen solid. The first section we undertook to open up 
was 700 ft. in length, and in about three hours after the 
current had been turned on we had water through it, 
leaving the hydrant open to maintain circulation. The 
next section was about ft. to a point where the main 
had been cut open in an attempt to thaw it with steam. 
Through this opening we were enabled to extract the core 
of ice which came along with the current, and thus obvi- 
ated the necessity of keeping the electrical current on jong 
enough to warm the water and thaw out the ice. We are 
now working on the last section, and expect to have the 
street open in a few hours. I beg to report that the ex- 
periments have proven highly successful. 


> 


ELECTRIC TRACTION FOR FREIGHT TRANSPORTATION 
IN THE CHICAGO TELEPHONE TUNNELS. 

The network of tunnels which has been built 
under the streets of Chicago by the Illinois Tunnel 
Co. (formerly the Illinois Telegraph & Telephone 
Co.) for the purpose of carrying the wires and 
cables of the company’s automatic telephone sys- 
tem has been described and illustrated in our.is- 
sues of May 2, 1901; July 17 and September 25, 
1902, and Feb. 19, 1903. An interesting develop- 
ment, however, is the utilization of these tunneis 
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for a system of electric traction for the handling . 


of mail, express and freight. The franchise does 
not permit of passenger traffic. The idea is to 
carry freight and coal between warehouses, 
wholesale houses and railway freight stations; to 
carry mail and express matter between the rail- 
way stations, post offices and express offices; and 
to carry newspapers between the newspaper 
offices and the railway stations. Sidings and 
spur tracks will be built as required. A franchise 
covering this privilege was granted to the com- 
pany in July, 1903. 

An experimental section of line has been laid 
and locomotives and cars put in service. A num- 
ber of designs for cars have been submitted, and 
it is expected that contracts for 150 locomotives 
and 2,000 cars will be placed in the course of a 
few weeks. It is also stated by the company that 
regular traffic service will be started in Septem- 
ber, and that about 200 locomotives and 3,000 cars 
will be in operation by 1905. At the present time 
there are 99,000 ft. of tunnels 6 x 7% ft., and 140 
four-way intersections, while about a mile of the 
first large tunnel 1234 x 14 ft. has been completed 
The steepest grade in the tunnels is 1.75%, and 
the grades at railway terminals are not to exceed 
12%. These latter steep grades will form the 
approaches to the tunnels, which are built with 
the rails some 30 ft. below the street level. The 
four-way intersections have curves of 20 ft. ra- 
dius, and the sharpest curves on the main line are 
16 ft. radius. Fig. 1 shows a locomotive and train 
of cars in the tunnel, and also shows the track 
construction. Fig. 2 shows the train at one of the 
four-way intersections. 

The track is of 2-ft. gage, laid with 56-lb. T- 
rails fastened by bolted clamps to cast-iron chairs 
embedded in the concrete floor of the tunnel, as 
shown in Fig. 3. The Morgan third-rail traction 
system is used, consisting of a perforated metal 
plate (%-in. thick and 4 ins. wide) forming a rack, 
which is bolted between two lines of timber 
stringers, as shown. These serve to protect ani 
support the rail. A special construction for the 
tunnel work is the use of chairs of bent steel 
channels to support the rack. This is necess!i- 


Fig. 1. Electric Train in the Chicago Telephone 


Tunnel. 


tated by the absence of wooden ties. The lccomo- 
tive is of the class used in mine haulage work, 
but is peculiar in the method of taking current, 
which is explained by Fig. 4, which represents 
the track construction for mines. The rack rail, 
A, serves both for traction and as a third-ra'l 
conductor, the current being taken up by the 
teeth of the driving gears, B, and led to motors 
geared to the axles, with suitable controlling 


devices. The wheel, D, is one of the adhesion 
wheels, on the track rail, E. The track rails are 
used for the return current. The wheelbase of the 
3-ton engine now in use is 2414 ins. The locomo- 
tive weighs about 3 tons with one motor, or 5 
tons with two motors. Of the first 150 locomo- 
tives, 75 will have two 80-HP. motors and 75 will 
have one 75-HP. motor. The drawbar pull is 
about 6,000 Ibs. In some cases the third-rail may 
be placed at the side of the tunnel wall. 

The Morgan third-rail haulage system is con- 
trolled by the Morgan Electric Machine Co., of 
East Chicago, Ind., for which the Goodman Mfg. 
Co., of Chicago, Ill., acts as selling agent. This 
system is in extensive service for coal mine haul- 
age. Among the advantages claimed for this 


FIG. 2. ELECTRIC TRAIN AT FOUR-WAY INTERSECTION; ILLINOIS TUNNEL CO., 


capacities of 15 and 25 tons and the latter 
about 15 tors empty. They are 12 ¢ , 
ft. wide, and 5 ft. high above the rail. 
The President of the Illinois Tunne! 
Albert G. Wheeler, and the General Man: < 
Engineer is Mr. George W. Jackson, M. 
E., to whom we are indebted for informat; 
cerning this interesting transportation 


Syst 


THE USE OF PULVERIZED COAL FOR FUEL 
STEAM BOILERS.* 
By J. M. Sweeney, M. W. Ss. E.+ 


Of recent years, and particularly with the p: 
the manufacture of cement pulverizing machines ; 
have been so perfected that it may be safely st: 


CHICAGO. 


system are the following: 1, No trolley pole or 
trolley wire is required; 2, great tractive power 
is obtained owing to the use of the rack rail, thus 
avoiding all slipping, and no sand is required; 3, 
the conductor is near the floor, and is covered, 
so as to be protected from contact with workmen 
or spectators; 4, facility for starting and stopping 
promptly without slipping the wheels; 5, ability 
to haul heavy loads around the sharp curves in 


pulverization of most coals, particularly when dried, can 
be secured within a cost of 10 cts. per ton. 


At the present time the methods being experimented 
upon for the use of pulverized coal as fuel under steam 
boilers seem to be divided into two classes: One where the 
material is pulverized in a detached pulverizing plant and 
the product conveyed to hoppers over feeding machines in 
front of the boiler, and the other where an independent 
pulverizing machine is used and discharges its product 
immediately into the combustion chamber. 


>< 
FIG. 3. TRACK CONSTRUCTION FOR CHICAGO TUNNEL LINES. 


thé tunnel, 20 ft. radius; 6, a smaller locomotive 
can be used in place of a larger one which would 
be necessary to exert the same tractive power 
with any other system. 

The actual construction of the cars has not yet 
been decided upon; but they will be of steel con- 
struction, mounted on trucks. They will be of 
different styles for different classes of freight. 
Some of the high side gondolas now in use have 


As a subdivision of the class first named there seem to 
be two methods: One where the pulverized coa! i: ‘fe 
into a combustion chamber by the use of a circular brush 
usually made of steel bristles (Fig. 1), and the o'her 
where material is fed in by a blast of air or steam. So 
far as the evaporative economy of these methods is cvn- 
cerned there seems to be but little choice. 


*Abstract of a paper read at the meeting of the We -™ 
" Society of Engineers, Chitago, March 2, 1904. 


7Steel Cable Engineering Co., Chicago. 
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—. «towing table gives a comparison of trials made 
voiverized fuel and hand firing: 


Fulverized, eu. ft 
2,656.5 cu. ft. 3,208. 


16 146 Ibs 24°674 caking over of the material in arches in the large hop- 
c le burned. .-++++++ 129 Ibs. "126 Ibs. per and a resultant failure to flow properly into the 
ne agg? mperature..-++se+++ ai 1.06 The fine coal dust finds its way through the slightest 
Factor of evaporation bene hy ’ ° openings in any of the retaining parts, and unless the 
Water evaporated from ane 169,262 Ibs. whole of the mechanism employed for this purpose be 
practically steam tight, the boiler room is soon covered 
burned 16146 Ibs, 24,074 bs with black coal dust. 
Water evap. per, weil ah 94 7.5 So far as these plants have been installed to the know- 
Sr = yer “Db. combust- ledge of the writer, it would require more than the econ- - 
from and at 212°.... omies effected in combustion to offset the very objection- 
HP. units agg od a 3.6 4.58 able dirt and trouble which follow the elevation of the 
Lbs. {| Pu‘pustible per HP. material overhead, and seemingly better results might be 
~~, veloped s+eeess Kases? <2 3.2 4.1 obtained if the pulverized fuel were not raised any higher 
-« vext stage in the undertaking in the use of pulver- chan its point of combustion in the furnace. This trouble- 
cages for fuel under steam boilers concerns the form some feature is to a large extent avoided in the second 
‘| 


about 100 mesh), to elevate it into a large hopper or tank, 
this tank feeding into an overhead conveyor, and the 
material running by gravity from the tank into the con- 
veyor trough. This method practically encounters the 


VM 


Z 


e FIG. 4. SECTION OF TRACK AND LOCOMOTIVE GEAR, CHICAGO TUNNEL LINES. 


of furnace best adapted to the economic combustion of 
the fuel in this form: It is at this point that most of the 
troubles begin. Where the pulverization is accomplished 
in a detached machine situated away from the feeding 
device, the handling and conveying of the pulverized coal 
in order to place it in the hopper of the stoker is by no 
means an easy problem, and so far as the writer knows 
has not been accomplished in a manner satisfactory to the 
user. The usual plan is through the medium of screw 
conveyors, or similar means, operating overhead and de- 


Hand Wheel 


Feedir Apparatus 
for Pulverized Coal 


Gate to Regulate 
Air-Supply 


Yl, 


Wass 


N 


Fig. 1. Section of Rotary Brush Apparatus for Feed- 
ing Powdered Coal to a Boiler Furnace. 


vending on the gravity of the pulverized fuel to descend 
from the conveying trough into the hopper of the stoker. 
Cader these conditions great fluctuation occurs in the 

“tancy of the feed supply, which is affected by the hu- 
» aity of the atmosphere, since the material has an 
““oity for moisture, causing its rapid absorption, and a 
‘eultent stoppage and caking at times in the masses. 

"e Usual practice has been after pulverizing the ma- 


tartan? 


‘eral (in the case of the brush stoker to a fineness of 


classification of machines which pulverize and discharge 
the product immediately into the combustion chamber, 
but in the record of such machines some accidents have 
followed their use, which has in some cases been at- 
tributed to an explosive mixture formed by the air and 
powdered coal before it is delivered into the combustion 
chamber. This condition the advocates of the first 
method, that of the brush stoker, claim to avoid. 

Situated under the brush and in the lower part of the 
frame carrying the screw mechanism, is a gate operated 
through rack and pinion (see Fig. 1). This gate regulates 
the supply of air which goes into the combustion chamber 
and is mixed with the pulverized fuel after it has left the 
brush and been projected into the combustion chamber. 
The combustion chamber is merely a tunnel about 18 ins. 
wide by some 14 ins. high in the middle of the low sprung 
arch making its crown. This tunnel is paved with two 
layers of firebrick and is similar in construction to most 
of the close joint settings used under boilers. So far, 
however, this construction has been most unsatisfactory, 
since it seems to concentrate the combustion into a small 
zone of fusion which expends itself in the melting of the 
brick exactly as a blow pipe might be expected to do, 
rather than in the dissemination of heat units through the 
absorbing surface of the boiler. This action has resulted 
in the undoing of the economies found from tests over 
short runs, where the action has been distributed over a 
measurable period of practical utility. 


An interesting installation is now about to be made by 
one of the most persistent experimenters along this line, 
who has found that with the furnace construction just de- 
scribed the costs of maintenance and operation largely 
overbalanced any gains. They are using two water jack- 
eted combustion chambers to each 72-in. return tubular 
boiler, these chambers lying under the main shell of the 
boiler and being brick lined; the water jacket of the com- 
bustion chamber being connected directly to the shell of 
the boiler with the hope of securing a satisfactory circu- 
lation. This arrangement is shown in Fig. 2. 

When bituminous coal is pulverized for purposes of use 
in installations of this character, the non-combustible in 
the coal is pulverized as a part of the mass, and when 
fed into the combustion chamber, this non-combustible 
must go somewhere, and seems to be generally deposited 
back of the bridge wall, or in the flues or between the 
flues, or upon the tops of the baffle plates, thus requiring 
very frequent cleaning of these parts of the furnace and 
boiler, usually developing a loss in evaporative results as 
these cleaning periods are left behind. Within the 
knowledge of the writer no installation of this method of 
firing steam boilers has continued to be used for any sp- 
preciable period after its installation, but has been 
abandoned on various excuses. 

Pulverized coal has been and is being successfully 
used in many cement milis for use in the rotary kilns, but 
here the byproducts of the combustion pass off with the 
clinker and go to swell the volume of cement. 


The most successful attempt examined into is in the 
plant of a company preducing malleable iron, where fuel 
in this form is used for the annealing furnaces, and also 
under the boilers. The installation is a subdivision of the 
first class, that of a steam jet and an air blast combined 
for the feeding of the fuel. Fairly satisfactory results ere 
obtained in the annealing ovens, and the system has 
been continuously used for about three years. 

In the application under the boilers, which are of the 
standard externally fired return tube type, a very large 
combustion chamber is used, covering the whole of the 
space from the bottom of the boiler to what would be the 
bottom of the ash pit in the ordinary setting, and of a 
width somewhat in excess of the diameter of the boiler 
shell, the length being about equal to the usual length of 
grate bar, an arch being turned from side wall to side 
wall, the crown of the arch against the bottom of the 
boiler in order to protect the shell from the very intense 
heat in this large combustion chamber. Here much of the 
blow pipe effect is lost, but after several years’ trial under 
the boilers at this establishment, it is conceded that the 
excess cost of the furnace maintenance overbalances the 
economies resulting from this form of combustion. 

SPECIFICATIONS FOR PIG-IRON AND IRON CASTINGS.* 
By Robert Job,j M. Am. Inst. Min. E. 


Up to five years ago the pig-iron used by the Philade!- 
phia & Reading Ry. Co. had been obtained solely upon the 
appearance of the fracture, but as the service was un- 
satisfactory, an investigation was made to determine the 
quality best adapted to the requirements of the com- 
pany. .It was found in the first place that the proportions 
of phosphorus and of silicon were high, which resulted in 
the castings having a rather low tensile strength and 
being weak under impact. After a study of the quality 
and conditions of the scrap of the company, as well as of 
the service desired, specifications were drawn up sub- 
stantially in the form of those herewith appended, limiting 
the proportion of phosphorus to 0.5%, and the proportion 
of silicon to about 1.5%, holding the latter component in 
practice to about 1.75% also, as some of the scrap was 
rather high in sulphur, a minimum of 0.4% was placed om 
the manganese-content of the pig-iron, and ferro-man- 
ganese was used in the ladle. The result of these changes 
was to produce a tough close-grained, easily-machined 
casting of high resistance under impact. 

By the end of the first year after beginning to use this 
iron, the breakages had decreased to such an extent that 
the company’s supply of scrap was largely cut off, and by 
the end of the second year the supply had decreased to so 
low a point that it became necessary to get the scrap 
for the cupola furnaces elsewhere, and to purify it by an 
additional treatment. 

SPECIFICATIONS FOR IRON CASTINGS (PHILADEL- 
PHIA & READING RY. CO., ADOPTED FEB. 24, 1903). 
(1) PHYSICAL REQUIREMENTS.—AIl castings must 

be of uniform quality, and of solid iron free from physical 

defects and excessive shrinkage strains, finished in a 

workmanlike manner, free from sand, and in close accord- 

ance with drawings. Castings purchased under Class 1 


or Class 2 must be of gray iron throughout and easily 
machined. 

(2) CHEMICAL REQUIREMENTS.—Class 1. 
Iron.—Engine cylinders, 
stacks, etc. 


Medium 
gears, wheel centers, smoke 
The iron must be close grained and tough. 


Water 
Space| 
Combustion Charber| 
Brick | 
Lining | 


Sectional Side Elevation. 


Fig. 2. Water-Jacketed Combustion Chambers for 
Burning Powdered Coal. 


The composition must be silicon, from 1.4 to 2; sulphur, 
not exceeding 0.085; manganese, not exceeding 0.7; phos- 
phorus, not exceeding 0.6%. 

Class 2. Soft Iron.—Small castings for general car and 
roadway use. The composition must be silicon, from 2 to 
2.8; sulphur, not exceeding 0.085; manganese, not exceed- 
ing 0.7; phosphorus, not exceeding 0.6%. 

Class 3.—Brake-shoes and other castings for frictional 
wear.—The iron must be hard and tough. The compo- 
sition must be silicon, from 2 to 2.5; sulphur, not exceed- 
ing 0.15; manganese, not exceeding 0.7; phosphorus, not 
exceeding 0.7%. 

(3) METHOD OF INSPECTION.—Upon receipt of a ship- 
ment, a thorough inspection will be made, and only those 
castings will be considered which meet the requirements 
of Section 1. From such castings borings will be taken 
from at least one in each fifty or fraction thereof, and 
the composition must be within the stated limits or the 
shipment will be rejected. 

(4) REJECTED MATERIAL.—AIll rejected material will 
be returned at the expense of the shipper, and all castings 
which fail in service owing to defects of manufacture 
must be replaced free of cost. 


Cross Section. 


*A paper read at the Atlantic City meeting of the 
American Institute of Mining Engineers. 
Chemist, Philadelphia & Reading R. R., Reading, Pa. 
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SPECIFICATIONS FOR PIG-IRON, SUPERSEDING 
PREVIOUS SPECIFICATIONS (PHILADELPHIA & 
READNG RY. ©CO., ADOPTED FEB. 24, 1908). 

(1) PHYSICAL REQUIREMENTS.—Shipments must be 
of uniform quality, and free from sand, dirt, slag, or 
other foreign matter. Pigs must be broken, or be of such 
size as to be easily handled. 

(2) METHOD OF SAMPLING.—Upon inspection, three 
pigs will be selected at random from each carioad or 
fraction thereof, and a sample of drillings obtained by 
boring into the face of a fractured end of each of the 
three with a blunt, wide-angled 2-in. drill, to a depth of 
not less than 2 ins., care being taken to have the drillings 
uniformly fine and free from sand or other foreign mat- 
ter. The samples from these three pigs will then be thor- 
oughly mixed, and this final sample upon analysis must 
conform to the following composition, or the carload rep- 
resented will be rejected. 

(3) CHEMICAL COMPOSITION.—The chemical compo- 
sition must be silicon, from 1.5 to 2.5; manganese, from 
0.4 to 0.75; phosphorus, not exceeding 0.50; sulphur, not 
exceeding 0.04 per cent. 

(4) REJECTION.—In case of rejection at the shops, the 
material will be returned at the expense of the shipper. 


THE DESIGN OF REINFORCED CONCRETE BEAMS.* 


Your committee wishes to confine its report to the 
theory and design for reinforced beams having a rectangu- 
lar cross-section, and subject to flexure in one direction 
only. Such beams have been tested, and a theory has been 
evolved by M. Considére in France, which has been re- 
vised and improved by Prof. Hatt in this country. This 


24°C. | 


| 
|| | 


Line of Bridge 


Center 


forcement would pull out at the ends, and, at the same 


time, the beams would fail by shearing without bringing 
any apparent strain on the metal. In comparing these 
tests with others made at the same time, in which the 
span was long, as compared with the depth, in which 
the metal developed its full tensile strength without slip- 
ping, it was suggested that if the metal reinforcement in a 
beam could in some way be prevented from pulling out at 
the ends, it would be possible to design a beam of any 
depth which, upon testing to destruction, would fail Ly 
giving way on the tension face. In order to accomplish 
this, all that was necessary was to anchor the rods at the 
ends of the beam, when the full tensile strength of the 
metal could be obtained every time, provided the per- 
centage of metal used did not exceed certain limits. 
It should be explained that the rods used in all cases were 
plain rods of medium open-hearth steel, obtained from 
stock in the open market, and the only requirement to be 
filled was that they should be capable of bending cold 
around a radius equal to the thickness of the bar. 

Two concrete-steel girders have been built on this plan 
for the tops of culverts, one having an 8-ft. span and the 
other an 18-ft. span. In the short span, the ballast under 
the cross-tie is only 4 ins. deep, so that the effect of im- 
pact and vibration from the moving loads should be very 
marked, and will be watched very carefully. The accom- 
panying cut shows a design for a girder built on this 
plan. The longitudinal rods have the ends bent around 
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Each alternate Rod turned up at Ends t 
Hatt Cross Section. | 
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CONCRETE-STEEL GIRDER BRIDGE WITH END ANCHORS FOR REINFORCING RODS. 
Designed by J. W. Schaub, M. Am. Soc. C. E. 


Assumed fixed load =— 1,950 Ibs, per lin. ft. 
Assumed moving load = 62,500 lbs. on one axle. 
D indicates fixed load stress. 

L indicates moving load stress. 


I indicates impact stress = I = L x 


Material is proportioned so as to give a factor of safety of 3 inside the elastic limit of the material, including al- 


lowance for impact. 


Mp = 11,900 ft.-Ibs.; 
ML = 54,800 ‘“ 
Mr = 45,000 


M = 111,700 ft.-lbs, 


theory agrees quite well with experiments made under 
certain conditions favorable to the theory, whereas under 
other conditions of loading and design the theory does 
not apply; in fact, it is a question if the theory of ficx- 
ure should apply to such cases; or, instead, some new 
theory which will have to be evolved. In some reinforced 
beams recently tested, in which the span was short, as 
compared with the depth of the beams, the metal rein- 


*Abstract of a report prepared by the Committee on 
Masonry for the annual meeting of the American Railway 
Engineering and Maintenance of Way Association; Com- 
mittee: E. C. Brown, John Dean, W. L. Breckenridge, 
Cc. W. Boynton, A. O. Cunningham, C. Lewis, J. W. 
Schaub, G. F. Swain and W. D. Taylor. 


6,830 Ibs. ; 
56,300“ 
= S = 125,630 Ibs. 


a transverse rod, the latter forming the anchorage. This 
is done in the field by bending the rods cold around the 
nose of an ordinary blacksmith’s anvil. This does not 
require skilled labor, and the lengths of the rods, center 
to center of eyes, need not be made exact, as the mortar 
fills up all open spaces in the eyes. It should be explained 
that the transverse anchor rods serve a double: purpose. 
In addition to their value as an anchorage they are in- 
tended to serve as a bond between the longitudinal sec- 
tions of the concrete, when it becomes necessary, for prac- 
tical reasons, to lay the concrete in sections, as is usually 
the case, instead of in one piece. 


st = 


As to the theory of concrete-steel beams reinforced in 


this manner, we understand that the entire ¢ 
concrete-steel will be taken up by a committ. ~ 
pointed by the American Society of Civil Engin: 
committee will probably have the means to ti 
tests which will enable them to establish a ca 
theory, and, as they will co-operate with any « 
mittee working on this subject, we suggest 
committee be instructed to co-operate with then 
as their committee is appointed. 

In the meantime, we recommend that the theor, 
crete-steel beams as given by Professor _. x 
used. (See Engineering News, July 17, 192) 
to avoid the tedious computations necessary to 
beam with this theory, we recommend that 
diagrams be used as given in Engineering \; 
30, 1903. 


CONCERNING THE PROJECTED NORTHERN ¢\\ \DIAN 
TRANSCONTINENTAL RAILWAY. 


From Quebec to Peace River, in the At); 
District, was the subject of a lecture latel, 
by Dr. Robert Bell, F. R. S., I. S. O., ber 
Literary and Historical Society of Quel: 
chief interest of this lecture lies in the far: +), 
the country described by this expert ¢ gist 
and engineer closely approximates the linc the 
proposed northerly transcontinental railway. Dr. 
Bell said that the region between the Great [.ak: 3 
of the St. Lawrence and Hudson’s Bay co 
divided into three great belts, of which the south. 
ern belt was generally rocky, the northern belt 
level and swampy, and the central belt was. cen. 
erally speaking, much better in character anj 
most suitable for development by a railway. A 
railway in this central belt would also have the 
great advantage of a very low grade, or a grade 
best adapted to a line of heavy traffic. He showe} 


ild be 


that the distance would actually be shortened by 
adopting a northern route to the head of Lake 
Nipigon, on the principle of great circle sailing. 
The nominal straight line between Quebee anid the 


head of Lake Nipigon would really be 1,053 miles 
long, as against 810 miles by the northern route 
suggested. Making all deductions for the de- 
flection of the are, there is still an advantage of 
at least 220 miles in favor of the “curved” line 
to say nothing of the much cheaper construction 
in this comparatively level region. 

For the region west of the outlet of Lake Win- 
nipeg, Dr. Bell was disposed to favor a route run- 
ning between the North Saskatchewan anid the 
Beaver River, as far as Edmonton. From this 
point the line might proceed either by way of the 
Yellow-Head Pass to Bute Inlet on the Pacific, or 
it might follow a more northwesterly course by 
way of the Peace River to Port Simpson. He had 
some doubts as to the praise lavished upon all 
parts of the Peace River country, as to fine soil 
and climate. His investigations led to the conclu- 
sion that there was a vast difference between the 
soil and climate of the lower and upper sections of 
this country. The good climate and soil of the 
lower Peace River extends in a north and south 
rather than in an east and west direction; it 
crosses the river named rather than follows it. 
There is, therefore, a great stretch of promisins 
country between Lesser Slave Lake and Great 
Slave Lake, on the western side of the Slave 
River. On the contrary, in the upper Peace River 
country some sections lie as much as S00 ft. below 
the general surface of the country; and what has 
been considered as soil by some observers is 4 
hard and undrainei material overlaid by the 
merest covering of loam and utterly unsuitable for 
cultivation. 

Dr. Bell said that the Yellow-Head Pass was 
very much lower than that which has ben 
adopted by the Canadian Pacific Railway, ani 4 
very good route for a railway from this point t 
Bute Bay had been surveyed 25 years ago by the 
late Mr. Waddington. A branch railway, about 
400 miles long, would connect Fort Victoria, n°ar 
Edmonton, with Fort Smith, on the Slave River 
At the latter point occurs the only obstruction to 
navigation on the Athabasca-Mackensie River, 
all the way to the Arctic Ocean. A railway at 
this place would, therefore, connect with the navi- 
gable waters, both above and below the ob- 
structing rapids, and render a vast region t' ai 
tary to the railway, and the latter would itself 
traverse a very fine agricultural country. 


a 
4 


4 
> 
é 
q 
q 
a) 
i? c a 
3 } = 
Wi kK | 
7 4 | } N q 
| 
NEWS Yj 4 
y 
| 
| q 
q 
| 
| 
4 
13 
5 


March 17, 1904- 


ENGINEERING NEWS. 


255 


| SEA STRENGTH OF THE PRINCIPAL NAVAL POWERS; 


TONS DISPLACEMENT. 


NUMBER AND DISPLACEMENT OF WAR-SHIPS, BUILT AND BUILDING, OF 1,000 OR MORE 


= Great France. Russia. Germany Unrrep Starss. Tracy. AUSTRIA. 
| Tons Tons. Tons. Tons. Tons. | S| Tons. || Tons. | Tons. Tons. | S| Tons. || Tons. | | Tons.|/*5| Tons. |S | Tons. || Tons | Tons 
3 = 3 = é a 3 3 ‘3 3 3 | 
1 20| 223,621| 87, 17/ 901,129} 8) 112,864 || 14) 152,581) 6) 77,982)! 125,129 | 166,700 || 14) 178,276] | 68,155)| 6) 84,300)..) ..... } 8 181,800 
Orbe 27} 282,800] 166,000)| 15| 113,767} 8) 91,549 T5961} ..} ...... 8) 28,144) 8) 28,048)| 2) 17,415) 8 | 111,800)) 5) 31,801) 1 | 7,264)) 8) 73,550) .. | 2) 11,580) 1 7,400 
class (above 6,000tons)| 201,050) ..|......- 4} 81,518] ..| ..:...]] 6] 90,606] 8} 19,965!) 2} 14,750]}8 | Seg) 
| 
<ruisers, second class 8,000 6,000) 19] .....- 19,480) 8} 9,445/| 9| ...... 15| 86,908] 4 | 12,400|| 5| 41,298] 8 | 10,008|/ @) 
tor scouts (above 1,000 tons)..| 44] 96,510) 8} 21,610]/18 11] 18,008] 4) 11,715|/98) $2,778) 2 | 11) 28,987) 17} 81,506|..| ..... 
| 201 | 1,516,040 | 98 851,210 || 96 | 576,108] 14/ 179,649) | 50 416,155) 14) 142,974 | 73 | 887,874) 18) 117,745 || 65| 204,405 BS | 821,870 | 258,838/ 6 | 70,419)) 44 243,586) | 10,005 21 99,913) 6 | 59,090 
, d totals sesee| 239 of 1,867,250 tons. 110 of 785,757 tons. 78 of 558,432 tons. 86 of 505,619 tons, 98 of 616,275 tons. 44 of $29,257 tons. 47 of 258,681 tors. 27 of 149,888 tons. 


act not yet awarded for two additional authorized. 


NB _Gunboats and other vessels of less than 1,000 tons are not given in the table, nor are transports, despatch vessel: 


SEA STRENGTH OF THE CHIEF NAVAL POWERS. 


The accompanying tablesare based upon data is- 


sued by the U. 8. Office of Naval Intelligence, and 
they give the number and displacement of war- 
ships, built and building, of 1,000 or more tons 
displacement, the number of torpedo boats ..nd 
submarines, and the relative order of warship 


strength. The last table shows that with the 
ships completed that are now building, the United 
States moves from the fifth to the third place in 
the list of naval powers. 
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A MEMORIAL STATUE TO JAMES WATT. 


A statue of James Watt, the great inventor, is to 
be erected at Greenock, Scotland, on the site of 
the humble cottage in which Watt was born, Sub- 
scriptions of small amounts for this purpose are 
being solicited in many countries, as it is felt that 
the memorial should represent the contributions of 
the thousands who know and appreciate what the 
invention of the steam engine has meant to the 
material progress of the world. An American 
committee has been formed to receive contribu- 
tions of $5 or less, and fram American engineers 
for this purpose, and is composed of the following 
gentlemen: 


Andrew Carnegie, Chairman. 
Albert R. Ledoux, President, American Institute of 
Mining Engineers. 

Ambrose Swasey, President, American Society of Me- 
chanical Engineers. 

Charles Hermany, President, American Society of Civil 
Engineers. 

Bion J. Arnold, President, American Institute of Elec- 
trical Engineers. 

Charles F. Scott, Westinghouse Blectric Manufacturing 


Company. 
President, Baldwin Locomotive 


John H. 
Works. 
Charles Allis, President, Allis-Chalmers Co. 
Cc. W. Hunt, President, C. W. Hunt Co. 
S. R. Calloway, President, American Locomotive Co. 
R. A. McKee, International Union Steam Bngineers. 
John C. Kafer, Engineers’ Club, New York. 
J. D. Farasey, American Boiler Manufacturers’ Asso- 
ciation, 
©. L. Salmons, Brotherhood of Locomotive Engineers. 
J. J. Hannahan, Brotherhood of Locomotive Firemen. 
W. J. Gitthorpe, Boilermakers and Iron Shipbuilders of 
America. 
— L. Shamp, International Brotherhood of Stationary 
iremen. 


Subscriptions should be forwarded to Mr. Theo- 
dore Dwight, Secretary and Treasurer of the Com- 
mittee, 99 John St., New York City, who will 
acknowledge them and forward a slip for the con- 
tributor’s autograph, as the dutographs of the 
various contributors are to be forwarded to 
Greenock, 


Converse, 


THE UNION ENGINEERING BUILDING in New York 
City is to be built, notwithstanding the decision of the 
American Society of Civil Engineers not to join the other 
Engineering Societies in its occupancy. It will be re- 
membered that some months ago Mr. Carnegie increased 
his original offer of one million dollars for the building 
to one and one-half millions, on the supposition that 
a larger building than that originally planned would 
be required to accommodate the Civil Engineers. He has 
now agreed to give the larger sum, notwithstanding the 
withdrawal of the Civil Engineers from the proposed co- 
operation. His written offer is as follows: 

2 East 91st St., New York. 
March 14th, 1904. 
Gentlemen of the American Society of Mechanical En- 
gineers; American Institute of Mining Engineers; 
American Institute of Electrical Engineers; Engineers’ 
Club of New York: 

It will give me great pleasure to devote, say, one and 
a half million of dollars for the erection of a suitable 
Union Home for you all in New York City. With best 
wishes, truly yours, (Signed) Andrew Carnegie. 

It is said to be probable that besides the societies named, 
arrangements will be made whereby the building will be 
used for offices and headquarters by several other en- 
gineering and technical societies.‘ The great technical 
library proposed in an editorial in our last issue is also 
likely to be a feature of the building, the existing libraries 
of the several societies serving as a nucleus, which a!- 
ready amounts to nearly 50,000 volumes. The land for the 
building, it will be remembered, has already been acquired 
for the societies by Mr. Carnegie. The committee in 
charge of the enterprise represgnting the several societies 
interested, is made up as follows: American Society of 
Mechanical Engineers—Prof. F. R. Hutton, C. Wallace 
Hunt, J. M. Dodge. American Institute of Mining En- 
gineers—Dr. A. R. Ledoux. Theodore Dwight, C. Kirchhoff. 
American Institute of Electrical Engineers—C. F. Scott, 
Dr. S. S. Wheeler, Bion J. Arnold. The Engineers’ Club 
—J. C. Kafer, W. H. Fletcher, T. C. Martin. 
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THE CONTRACTS for the construction of the Pennsyl- 
vania R. R. tunnels under the East and North Rivers were 
awarded this week in New York City. The contract for 
the North River tunnel was given to the O'Rourke Engi- 
neering & Construction Co., an organization of which Mr. 
John F. O'Rourke, M. Am. Soc. C. E., is President, and 
which already has the contract for constructing the new 
terminal for the New York Central R. R. at 424 St. 

The contract for the tunnels under the East River was 
awarded to the English firm of S. Pearson & Son, which 
has had an extensive experience in difficult subaqueous 
tunneling work. It built the Blackwall tunnel under the 
Thames in London and did considerable work on the 
North River tunnel a dozen years ago. 


THE HUDSON RIVER TUNNEL, from the foot of 15th 
St., in Jersey City to the foot of Morton St., in New 
York City, was holed through on March j1, 1904. This 
tunnel was first started in 1874, and work was continued 
intermittently until 1882, when about 2,000 ft. of the 


TABLE II.—Number of Torpedo Vessels and Submarines, Built and Building: 


Great Britain. || France. || Kussia.||Germany. || Unirrep States. || 
a a a a a ai} 
Torpedo-boat destroyers, | 125 21 25) 13 || 49) 9 12 16 19 7 
Torpedo 90 | ...... || 260} 30 || 165) 5 .. 30 4 142| 18) 61) .. 
Totals 206 315) 53 215) 14 |) 1% |. 15 4 154) 12)| .. 
Combined totals.,... 255 368 140 166 || 104 69 


é nade ale first class, are of (about) 10,000 tons, or more, displacement, and are not more than 20 years old. The few exceptions as to age have been reconstructed and are given a modern armament. 


is, converted merchant vessels or yachts, or obsolete cruisers, Vessels not begun are not included in the table. 


northernmo:t of the two parallel tubes had been com- 
pleted. Later work was resumed by the well-known Eng- 
lish contracting firm of S. Pearson & Sons, but owing to 
lack of funds to pay for the work, it was abandoned 
again in 1891. At the time work was abandoned about 
3,895 ft. of the north tube had been completed. In 1902 
the New York & New Jersey R. R. Co. was organized to 
complete the tunnel, and work was begun under the 
direction of Messrs. Jacobs & Davies, Engineers, of New 
York City. Work was concentrated on the north tube, 
and it is this tube that was completed on March 11. A 
description of this work will be given in a future issue. 


A LARGE LAKE STEAMER is soon to be launched at 
Lorain, O. The vessel will be 560 ft. long over all, 56 
ft. wide and 32 ft. deep, with a draft, loaded, of 18% ft. 
The vessel, to be called ‘‘A. B. Wolvin,’’ is intended for 
the ore-carrying trade, and is arranged with special ref- 
erence to the use of automatic unloading machinery. The 
gross tonnage of the vessel is 10,000. This is believed. 
to be the largest steamer on the Great Lakes. 


+ 


TWO DOUBLE STEAM-TRUCK LOCOMOTIVES, on the 
Meyer system, have been built by Kitson & Co., of Leeds, 
England, for the Rhodesian Railways (3 ft. 6 ins. gage) in 
South Africa. ‘They are for heavy freight service, and are 
designed to haul a train load of 624 tons (behind the ten- 
der) at 8 miles an hour up grades of 14%, with a curve 
of 660 ft. radius on the grade, and the engine working 
under 75% cut-off. The leading six-wheel truck is under 
the smokebox and front end of the boiler, but has its 
cylinders at the rear end of the frames. ‘The other six- 
wheel truck is under the cab, and a rear tank and coal 
bunker, with cylinders at the rear end of the frames and 
with an exhaust stack carried up behind the cab. A 


double truck tender is attached to the engine. The prin- 
cipal dimensions are as follows: 

16 x 24 ins 


ined 7 ft. 2 ins. 5 
Tender, water capacity 02, galls 
Height, rail to top of smokestack ............ 12 ft. 10 ins. 


THE LUCIN CUT-OFF CROSSING over Great Salt 
Lake, Utah, is still giving trouble. According to a news 
dispatch a freight train going over the crossing a few 
days ago was delayed because of settlement of a part of 
the line. The last sinking spell of the crossing occurred 
five or six weeks before. No passenger. trains will be sent 
over the cut-off for some time, according to this dispatch. 
No statement of the difficulties encountered in this work 
has yet been given out by the railway officials. 


DAMAGES FOR A DEFECTIVE SEWERAGE SYSTEM 
are claimed against the city of Para, Ill., it is reported. 
The claimant is Mr. Andrew O. Proffitt, who alleges that 
defects in the sewerage system caused the death, about a 
year ago, of his wife and two children. It is expected 
that the suit will come to trial within a few weeks. 


TABLE III.—Relative Order of Warship Strength. 
As would be the case were ves- 


At present. sels building now completed. 
Nation. Tonnage. Nation. Tonnage. 
Great Britain.... 1,516,040 Great Britain... 1,867,250 
France ..... eevee 576,108 France ........ 755,757 
Russia .. United States... 616,275 
United States.... 204,405 Germany ...... 505,619 
93,913 Austria ....... 149,833 
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The collapse of the Darlington building in New 
York City has started anew the discussion as to 
where the responsibility should be placed for the 
safe construction of buildings and other struc- 
tures. As usual, there is a general appeal for a 
revision of the building laws and for a Building 
Department with summary powers of control. 

Doubtless the building laws could be improved, 
and doubtless also some of the red tape with 
which the procedure of the department is ham- 
pered might be eliminated; but is the building law 
or the Building Department properly chargeable 
with the main burden of responsibility for such 
disasters as that at the Darlington? Is it nota 
fact that the primary responsibility for the safety 
of a building is, or ought to be, with its owner? 
The purpose of the building law and those who ad- 
minister it, is not to relieve him, or the archi- 
tects and engineers whom he employs, from one 
particle of their responsibility for safe and sound 
construction. It is the business of the owner to 
employ competent architects and engineers to de- 
sign and supervise his work, and honest con- 
tractors to execute it; and it is with these parties 
that the real responsibility for safe work must 
lie, because they do the work. It is wholly out 
of the question for a city building department to 
examine and pass upon each and every detail in 
connection with the erection of a building, as it 
would have to do if the primary responsibility for 
safety were placed upon it. 


We believe it is worth while to lay emphasis up- 
on this fact because an idea is abroad that the 
building law and the Building Department have 
relieved owners and architects and engineers of 
their ordinary responsibilities in the matter of 
safety. If a man is to erect a building out in the 
country, he and those who he employs under- 
stand perfectly that it is their business to make a 
building which will withstand winds and storms 
and loads, and that each and every part oo 
the building must be properly proportioned to do 
its work. This is as it should be; but when the 
building is to be erected in a great city, where 
building is carried on under official supervision, 
we fear that too frequently the owner instructs 
the architect to design the cheapest structure that 
the Building Department will pass. 
instructions from the owner, naturally the in- 
genuity of the architect and engineer and con- 


With these’ 


tractor is diverted from attention to safe design 
and construction to the endeavor to make the 
lightest and cheapest structure that will comply 
with the law. 


a 


In the past half century there has been a gen- 
eral movement toward the establishment of state 
and municipal and national supervision over mat- 
ters which concern public safety. This is a neces- 
sary and commendable departure, and we say no 
word to oppose it. What we do wish to point out 
is that all this supervision by public officials 
should never operate to relieve or relax the re- 
sponsibility of those who actually do the work. 

The principle is broader by far than the mere 
matter of municipal building inspection. Massa- 
chusetts, for example, has established supervision 
of the safety of bridges used by railways; but it 
is none the less the duty of the railway com- 
panies to employ engineers competent to design 
safe bridges and contractors competent to con- 
struct them. The engineer and contractor, too, 
should be just as careful and thorough as if no 
state inspection existed. 

The United States Government inspects marine 
boilers; but it is as much the duty of the builder 
of a steamship to build boilers safe in every re- 
spect and to know that they are safe as it would 
be if no law and no inspection existed, 

Many cities have, very properly, an inspection 
of elevators; but the owner and engineer of a 
building in which elevators are used who takes less 
care to providé for their safety because of such in- 
spection, is trifling with danger. 


In thus pointing out that the primary respon- 
sibility for safe construction must be placed up- 
on the owner, we do not forget that conditions in 
the large cities tend to make the owner in too 
many cases heedless of his responsibility, and that 
this is one reason why large responsibilities and 
large powers must be given to the Building De- 
partment. 

Much of the building in New York and other 
large cities is done on speculation. The nominal 
owner really holds only a lease of the land, or if 
it is freehold property he covers it with a mort- 
gage and retains only a small equity. The build- 
ing he erects on a loan payable in installments as 
the building advances, and his sole chance of 
profit is to cut down on the cost of construction to 
the lowest point, rush the building to completion 
as rapidly as possible, and sell it afterward at an 
advance over its cost. He will lavish money on 
the decoration and outside show which help to 
make the building attractive to tenants and sal- 
able, and stint at every point that relates only to 
construction and safety. Admittedly, the building 
law Is a necessity to set a limit to the tampering 
with public safety by builders of this class; but 
even here we must still believe that the primary 
reponsibility for safe construction must rest with 
the owner; if not with the nominal owner, then 
with those who hold the mortgages and advance 
‘the money for construction, We trust the fall of 
the Darlington building may be a warning to the 
financial institutions who furnish funds for specu- 
lative building operations; and that they will be 
more careful in future to see to it that the struc- 
tures on which they grant building loans are 
planned and supervised by competent architects 
and engineers, whose reputation will be a guaran- 
tee of safe and sound construction, 


Indications multiply that one of the greatest 
fields of future work for the engineering profession 
in America is to be the control and regulation of 
rivers. In New York, in New Jersey and in Penn- 
sylvania the matter of flood protection is now 
receiving serious attention. Those who have given 
attention to the subject are well aware that there 
is no one remedy applicable to all cases. Each 
problem must be separately studied and the solu- 
ticn must be found in the construction of dikes 
and levees, in the deepening of the bed and protec- 
tion of the banks or in the construction of storage 
reservoirs for the floods, according to local condi- 
tions, 

On the Passaic River, which did such destruc- 
tion in Paterson last fall, the Northern New Jer- 
sey Flood Commission has just reported in favor 


ET. No.1: 
of the construction of a $3,000,000 dam a 
tain View to impound part of the run-off — 
steep water-sheds of the northern trib = 
the Passaic. This reservoir would Ste bhi 
Square mile of territory. While its seat fi: 


great, the commission estimates that th 
done by the flood of last fall amounted : 
than $7,000,000. 
On the Susquehanna River, damage 
this spring is estimated in the press “we 
less than a million dollars. In the »~ 
legislature a bill for a State Flood Som: 
now pending, and is said to be receivir fe 
support. 
It is worth while pointing out in this . 
that when the control of floods in rive: . | 
up in earnest, some important questio: ps 
respective rights of adjoining states to t! = 
of waters will have to be settled; and it 
be necessary for the National Governmen a 
charge of the work, as it already controls 
gable streams of the country. The flow 
which have recently caused such destri: 
the Susquehanna, for example, largely sa nat 
across the boundary in New York; and it po 
possible that when the problem of protect 
and towns in Pennsylvania from flood 4 
seriously taken up, it may be found advair 
to undertake works in New York. 


epo: 
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A new schedule of official regulations co 
railway construction in China has been is: 
the Chinese government, and a transla 


cerning 
ed by 


ion Jig 
published in the U. S. Consular Reports 0; March 
3. “A careful reading indicates that the regula- 


tions have been framed with not a litth 
gence and sound statesmanship. 

For one thing it is required that all new rail- 
ways must have the standard gage of “exactly 
4 ft. 8% ins.,” the same as that of roads now in 
operation. Had a similar ruling been put in 
force by the Government of British India, or 
of Australia many years ago, it would hav. saved 
the vexations attendant upon the present ya- 
riety of gages. Even in the United States it fs 
only a few years ago that cars were run- 
ning in interchange traffic over roads having 
gages all the way from 4 ft. 8% ins. to 4 ft. 9 ins 

Of course it is true that the Chinese are profit- 


intelli- 


ing by the experience of other countries, and the 
demonstration of the fallacy of the narrow-gage 
idea; but it is a notable fact that even in the 


countries of highest civilization it takes a long 
time for improvements in engineering practic» 
made in one country to be adopted in another. 

Another idea which only a few of the most pro- 
gressive states in this country have adopted, is 
the restriction of railway projects to such as are 
really meritorious. Article XVI of the regulitions 
requires that all projected lines shall be reported 
upon by the provincial viceroys or governors, as 
to “whether or not the proposed road wil! really 
‘be of advantage to Chinese commerce or tra‘s- 
portation.” 

Still another meritorious idea is a limitation of 
the life of concessions. Article XIII provides that 
surveys must begin within six months and con- 
struction within one year after granting the con- 
cession. If this limit of time is exceeded and 
no report is made to the railway board, the con- 
cession is cancelled. Provision is made, however, 
for an extension of time by the Official Board in 
case sufficient cause for the delay is established. 

Article XIV and XV are of such special! in- 
terest, particularly to engineers who may cunsider 
going to China for employment, that we give them 
in full as follows: 


Art. XIV. If at any place in any of the Provinces where 
railways are in construction landowners shall raise the 
price of land, thus hindering or causing trouble, or it 


report of the matter to the local authorities, - who at 
issue a strict proclamation, suppress the disturba: e, an 
prohibit, under severe penalties, all extortionate practices 


unable to give protection and evade their respon» ties, 
on investigation, if the facts be as reported, they ©» *!! be 
impeached and dismissed. 


resent such experts as are needed 
for ayz, estimating their cost, an! super 
teronding the constriction are few in China, a0 it be 
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workmen, depending upon numbers, 
boycott (i. e., probably in order to secure unre able 
the foundation of commercial prosperity and 
transportation, as well as an important enterp 4 
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, rmit the companies to engage for- 
focal authorities of the places through 
te oe ‘may pass or where they are temporarily resid- 
ae “use extra care in giving them protection; they 
ry allow the least unforeseen danger to arise. If the 
officers are themselves unmindful- of the 
m ag set social restraints at defiance, it is per- 
wig Tocal authorities to notify the company so that 
ey be discharged. They must not be screened and 
4 = improperly by being transferred to some other 
*. : employed. if their faults be serious it is per- 
% > report them to this board, which shall transmit 
‘mplaint to the various consuls concerned. They 
pe be allowed to travel or reside in China. 
moral of Article XV. would appear to be 
+ the engineer who is prone to be “unmindful 
the proprieties” and to “set social restraints 
fance” had better seek employment in some 
country than China. 
for the excellent provision against extortion- 
changes for “right-of-way,” in Article XIV., 
apprehend that not a few American right-of- 
agents will register a wish that it were pos- 
. to threaten with the Chinese penalties some 
a rican landowners who take advantage of 
ir opportunity to exact a high price for their 
»orty, knowing that the company will submit 
perty, 
+, the exaction rather than incur the cost and 
iolay of condemnation proceedings, 
wurther restrictions as to the right of way are 
ven in Article IV., which states that: 


when a fine of any allway, first notify the 
pe le, so as to prevent any intentional obstruction. As to 
the purchase of the ground by the company, the local 
officials must fix a fair price; they must not allow any 
raising of the price. 

The matter of Chinese graves is also brought 
forward in the same article, and it is stipulated 
that: 

Whenever any cottages or graves are found in the line of 
the railway, if they can be avoided by a curve, steps must 
be taken to do so, in order to satisfy popular sentiment. 
If it shall be very difficult for the railway to go around 
them, the local officials shall decide what payment shall 
be made for them, so as to prevent contention and ob- 
struction. 

One further notable feature of the regulations 
is the requirement that Chinese capital shall hold 
the controlling interest in Chinese railways. The 
regulations are apparently designed to destroy 
the business of the speculative concession hunter 
and confine railway development to legitimate and 
honestly managed enterprises controlled by home 
capital. It is specified in Article VI. that the Chi- 
nese-owned shares in any company must be in a 
majority and that even in the case of concessions 
granted to foreigners (which, it is hinted, are not 
lively to be looked upon with favor), the pro- 
moters “must reserve 36% of the shares and al- 
low the Chinese opportunity to purchase these 
shares at the original price.”’ Raising money by 
bonds for original construction is practically pro- 
hibited, the only exception being that a company 
in financial difficulties may raise money by mort- 
gaging its buildings and machinery, but not its 
lands. The grant of a concession is made void if 
its holders attempt to borrow foreign money by an 
issue of mortgage bonds, except under the condi- 
tions above specified. 
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From time immemorial, as the expression gves, 
water-works superintendents have endeavored to 
educate their patrons out of the habit of keeping 
faucets running to prevent pipes freezing in cold 
weather, It has been urged very properly that the 
plumbing inside a house should be so arranged 
and protected as to be safe from freezing, and 
that the careless property owner who does not 
do this should be made to pay for the water he 
permits to run to waste to prevent his pipes from 
freezing, 

But this exceptional winter of 1903-4 has cre- 
ated a new situation. The frost has in many sec- 
tions penetrated to a greater depth than has ever 
before been known. In many places it has gone 
below the level of house service pipes and even 
street mains. Instead of warning water users 
against the waste of water to prevent freezing, 
some water-works superintendents have been 
forced to issue requests to keep a small stream 
running from one faucet in each house as the 
only alternative to the freezing and damage of 
both mains and services. 

It may be said that the lesson to be learned is 
‘hat water mains and services should be laid at 
“reater depth; but it is not at all certain that this 

ould be wise, save where trouble has been ex- 


perienced in other winters. Every inch = in- 
crease in the depth of trenches for water pipes 
adds to the cost of laying them: and it would be 
cheaper to let some water run to waste in an oc- 
easional especially severe winter than to incur 
the great expense involved in laying all new 
water pipe to a lower grade. As for lowering the 
level of the mains and services now In existence, 
that is, we hardly need say, a practical impossi- 
bility. 


THE PROTECTION OF FIREPROOF BUILDINGS AGAINST 
EXPOSURE FIRES. 


Modern fireproof building construction may be 
considered to have received supreme test in the 
Baltimore conflagration of Feb. S and %, and in 
the small but equally destructive fire which oc 
curred at Rochester, N. Y., on the 2th and Voth 
of the same month, Perfect success and absolute 
failure have both been claimed as the outcome of 
this test. Obviously both verdicts cannot be true 
It is equally obvious, also, to everyone who studies 
the evidence, that the complete success of the fire 
proof building was not demonstrated and neither 
was it shown that this modern form of construc 
tion is a failure. Just where between these two 
extremes the final decision will rest is a mattor 
of pure speculation until time has corelated and 
integrated the accumulated facts and proved the 
accuracy of the result. 

In reviewing the effects of the Baltimore and 
Rochester fires as they are recorded in this anJ 
preceding issues of Engineering News, two facts 
stand out prominently. The first is that from the 
point’ of view of the tenant, the tall fireproof 
buildings which went through the flames, were 
just as complete a fallure as were the combustible 
structures which surrounded them. The second 
fact is that from the point of view of the owner, 
the fireproof building leaves him from 60 to 4o 
percent. salvage on the total cost, while the 
combustible structure is a complete loss. In both 
the Baltimore and the Rochester fires every tenant 
of a fireproof building lost the entire contents of 
his premises and the disaster could have been no 
greater had he occupied a timber shanty; in che 
same fires every owner of a fireproof bullding 
can put his property in its original condition by 
spending from 25 to 40 per cent. of its first cost 
in repairs, while if he had owned a non-fireproof 
structure he would have been compelled entirely 
to rebuild it, 

If, as was the case in the Baltimore and Roches- 
ter fires, the fireproof building offers no safety 
to its tenant and gives its owner only partial 
protection from loss, does It pay to bulld flreproof 
structures? There is little doubt of the answer 
that will be made to this question by engin ers 
and architects, but an affirmative reply from the 
building owner and tenant is not so certain. In 
fact, the opinion has been publicly expressed a 
number of times that a return to older standards 
is desirable, This frame of mind is easily und>r- 
stood and excused under the circumstances, but 
it should not be encouraged. There are several 
good reasons for asserting that even under the 
Supreme test of the Baltimore conflagration, the 
modern fireproof building justified its existence, 
and it will not be out of place to point them out 
at this time. 


In all that has been said of fireproof buildings 
in the Baltimore and Rochester fires, reference 
has been had specifically to the tall steel building 
with veneer walls and floors and partitions of 
structural fireproofing. It is this type of build- 
ing alone that is referred to in the succeeding re- 
marks. Taking the evidence of the Baltimore and 
Rochester fires, it is plain that if the salvage of 
from 60 to 75 per cent. of his property from con- 
flagration is worth while to the building owner, 
then it pays him to build fireproof instead of non- 
fireproof. The best reason for fireproof conatruc- 
tion is not so near the surface, however. It ts 
impracticable, as a structural problem, to ‘con- 
struct tall buildings otherwise than with stee! 
frames carrying veneer walle and incombustible 
floors of terra Gotta or concrete. The questions 
of weight and space alone prohibit self-supporting 
walls and brick arch floors of the old type. Neither 
can we substitute wood for terra cotta and ecn- 


erete, for fire in this case would mean the col- 
lapse of the steel structure with results whose more 


anticipation would bereave the structure of neigh 


bors as well as tenants If the tall building is to 
continue, it must not be buill of leas fre- resisting 
construction than it is at present, otherwise it will 
be a menace, not only to owners and tenants, 
but to the community.in which it exists 

It is almost idle to consider the other alterna 
tive of abandoning the tall building This typ. 
of structure meets, as no other can, a condition 
of business life in modern cities which ts beoom 
ing more pronounced every year, and no consider 
ation warrants the public in retarding its develop 
ment except the single one of Its menace to tho 
business life which it Is designed to subserve So 
far as the fire hagard is concerned, the cali build 
ing has beenat least partly successful, and thelask 
before the business community is to make it still 
more successful No other conclusion is wat 
ranted by logic and experience 

Is it practicable to make the modern tall fire 
proof building more sturdy against attack antl 
destruction by fire than it showed itself to be at 
Raltimore and Rochester’ Thin is a question 
Which permits of almost any loneth of answer 
that may be desired, and here the attempt wit 
be made to answer it from one atandpolnt only 
The burning of the tall buildings at) Haltitnore 
and Rochester was due to flre contributed from 
adjoining structures None of the burned build 


jogs was tanited in any other way than fron the 


outside, If, then, they had been proof against 
the attack of exterior fires they would have suf 
fered little if any Interior tnjurys In it practi 


cable to establish this safeguard in tall bulld 
ing construction? If it is, thea the expectenee 
at Baltimore and Rocheater ia conclusive evidence 
that every effort is warranted to eatabliah if, 

The example of the li-story Granite Bullding, 
in the Rochester fire, proves, at least, that appor 
tunity for improvement In some instances 
Here a fireproof bullding of moderately good 
construction was connected by Clear openings ag 
gregating some 3,500 aq, ft. In area with two com 
bustible structures, one of which waa a veritable 
fire trap, Because of these openinga it wae prac 
tically impossible that the adjacent structures 
rhould burn without teniting the Granite Muild 
ing. Besides these openings, the Granite Build 
ing had on the side adjacent to the moat dang 
ous of ite neighbors a wall thickly pierced with 
windows of the ordinary plain glass and wooden 
sash and casing construction, One does not need to 
be an engineer or an expert in fire proteetion to 
appreciate the danger of such conditions; the only 
surprising thing ie that any sane building owner 
should allow them to exist, 

It may reasonably be asked what remedy was 
possible In such 4 case, The only certain one 
would have been to eliminate the openings; a 
solid wall would have protected the Granite 
Bullding against the exporure hazard. This rem 
edy being Impossible the next best thing would 
have been the reduction of the openings to the 
amallest posalble number and dimensions and to 
protect them with fire-resisting doors or shutters, 
It would be ragh to assert that this would have 
kept out fire entirely, but it is quite safe to way 
that ite entrance would have been hindered, the 
delay being in proportion to the resistance of th: 
doors and shutters to destruction by fire Any 
thing would have been better than the conditions 
which existed, and it is not assuming too much, 
we think, to expect that, by adopting @ reasonable 
compromise in door and window openings and 
then protecting these openings by means readily 
available, the destruction in the Granite Build ng 
could have been reduced to comparatively mod 
erate dimensions 

In the Baltimore fire we have a different set of 
conditions than existed at Hochester, Here the 
tall buildings were attacke”l on all sides by a 
storm-borne conflagration, whore size and fierce 
ness has been equalled only a few times in th 
world’s history. It i# quite possible that no avail- 
able form of window protection would have shut 
out the flames entirely; at least the few isolate’ 
examp'tes of shutters which passed throuzs the 
fire, did not emerge in a condition which rays 
much for their efficiency. It must be remem 
bered, however, that these shutters were attac’s’ 
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on both sides, owing to the buildings having been 
ignited from the street windows as well as being 

attacked from the rear. In a fire like that of 

Baltimore, safety would have existed only in 

guarding every window. 

Theoretically the guarding of every window by 

a protective device against fire is an attractive 
proposition, but the practical problem of design- 
ing and applying such a device is not an enticing 
one, as every architect knows. The familiar double 
flap hinged shutter is inapplicable to the ordinary 
tall building facade for lack of room, even were 
building owners and architects willing to deface 
their structures with such devices. The only al- 
ternatives are some form of rolling shutter which 
is concealed from view except when closed or else 
the use of some fire-resisting form of window 
construction and glazing. Mechanically, the roll- 
ing shutter is a simple enough device to design 
and apply, but none of those that have been de- 
signed seem likely to have much sturdiness against 
fire. In fire-resisting window construction some- 
thing can be done by substituting metal sash and 
casings for wood and in using a wire-reinforced 
glass instead of plain glass. This construction 
has its limit of resistance at the melting point of 
glass. 

Truly, the outlook is not a bright one for the 
architect who is looking for some means to make 
his window openings proof against the entrance 
of fire without any sacrifice of other desir- 
able properties. This, however, does not excuse 
him from the duty of doing the best he can with 
the means at hand. In the majority of cases 
these means are efficient, and a case in hand is 
the Granite Building, at Rochester, whose com- 
parative safety could probably have been secured 
by the methods that have already been specified. 
The hazard to which the Granite Building was 
exposed is the normal exposure hazard of the tall 
building in our modern cities. It is only once in 
a generation that a building is called upon to en- 
dure the attack of conflagration, but it may have 
to resist exposure fire from a neighboring struc- 
ture at any time. Protection against the normal 
exposure hazard is practicable, but it cannot be 
secured without some sacrifice of other things. 
Reduction in the number of window openings, 
shutters, wire glass, metal sash and frames, etc., 
are each objectionable to a greater or less degree, 
but they must be endured if greater safety from 
the penetration of fire is expected. 

The preceding remarks have been based on the 
assumption that protection against exposure fires 
consists solely in preventing at all points the en- 
trance of fire to a building from the outside. This 
is seldom possible; in a hundred or more openings 
one or two are likely to give way wholly or in 
part. To meet this contingency a second line of 
defense is necessary, and this is had in an interior 
construction, which will confine the damage to 
a single compartment of the structure. The 
breaching of a ship’s hull with the result that a 
single watertight compartment alone is flooded is 
an exact analogue. The interior construction of 
buildings so as best to prevent the spread of fire 
is too broad a subject to be elucidated here ane 
it will be reserved for future discussion, but it 
is essential to note that it is a part of the prob- 
lem of protection against exposure fires. 

To summarize briefly the contentions made in 
this discussion, the experience of the Baltimore 
and Rochester fires fully justify the existence of 
the modern tall fireproof building; the duty’ befcre 
architects and owners is, therefore, to improve 
the resistance of these structures to fire; the great- 
est need for improvement is in the direction of 
greater resistance against attack from the out 
side; shutters and protective window construc- 
tion coupled with a fireproof interior construc- 
tion will resist the attack of exposure fires of the 
ordinary magnitude. 


LETTERS TO THE EDITOR. 


Reasons Favoring the Use of Studs in Marking Sewer 
Branches. 
Sir: As a matter of justice to the majority of over- 
worked, underpaid and unappreciated city engineers in 
the smaller towns and cities some reply is necessary to 


the last letter printed in the discussion about the use of 
studs for marking sewer branches. 

The writer has used them in his own practice and thinks 
it infinitely better in the greater number of cases to put 
them in than to try to persuade the average councilman 
to pay better salaries to assistants. 

There is no doubt that engineers generally are under- 
paid, but that is aside from the question of marking sewer 
branches with studs. The writer knows, and hundreds of 
engineers in their own experience know, towns where the 
records are lost every year or two by reason of the care- 
lessness of the elected city clerks and officials whose duty 
it is to look after them. City engineers change often, for 
the office seldom pays enough for a man to fool long with 
it. Sometimes the city will not have a regular engineer 
after the sewer system is built. If studs are placed at 
each wye, and it is pretty generally known that the 
wyes are about so many feet apart, it will not be neces- 
sary to hunt up lost records when a house connection 
is made. 

The drainlayer will simply measure roughly from a 
street corner or a manhole to about where he thinks a 
branch may be found and then dig a few inches until he 
discovers the end of a piece of 2 x 4, which appears to be 
vertical or nearly so. By following it down he will find 
the branch. If the bottom is at the branch the top can be 
two feet out of the way. The drainlayer has only to fol- 
low it down. 

The writer has seen work done by engineers, working 
for $65 per month, who were rushed to look after their 
work. The only assistants they could possibly secure were 
relatives of councilmen or fellows with a political pull, 
and the city would not pay them more than $1.50 for ten 
hours work—less than the laborers received. 

Considering that records may not be carefully pre- 
served and that the councilmen can not be persuaded to 
pay @nough to get the better class of assistants urged by 
your correspondent, it seems a common sense idea to 
mark the sewer branches in a manner which will require 
a minimum of records and triumph over the difficulties of 
tackling the political assistant problem. In fact, it looks 
like good engineering. Yours truly, 

Ernest McCullough. 

5058 Cabanne Ave., St. Louis, Mo., Mar. 5, 1904. 
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The Advantage of a Short Tripod. 


Sir: I herewith submit sketch of a leg of a 21-in. fixed tri- 
pod, the value of which, to an engineer on construction, 
foundation and many 

get around it, and then 


” cannot overesti- 

times by being able to 

there are many times 


mated. With it I find 

no difficulty in setting 

on a 12-in. wall or 

: do so save myself the 

: ¥ ; time and unnecessary 

K/ { ' work of offsetting to 


‘ 
‘ 


: : when this short tripod 
“Noi: is a great help to me 


= in solving the problems 
: | and difficulties which 


' will come to an engi- 
: 8 neer on this class of 


H 

work. 

wy! Ido not here wish to 
go into detail as to the 


many problems which 
will present themselves 
for solution to the en- 
gineer laying out the 
work, but I have 
found that by using a 
short tripod in connec- 
‘ tion with one of stan- 

* | dard length that diffi- 
i culties have been ma- 


Some will say that it 
‘ i would be impossible to 


do accurate work with 

an instrument set up 

on a 12-in. wall as the 

instrument could not 

Detail of Leg of 21-in. De Properly | manipu- 

3 : sa 

Fixed Tripod. mistake, for accurate 

\ork has been done and is being done under such condi- 

tions, and, also, it is necessary that an engineer be to 

some extent an athlete to be a successful man in the 
field. Yours truly, 

W. H. Hendricks. 
827 Linden St., Allentown, Pa., Feb. 18, 1904. 


Methods of Obtaining Mean Velocity of a Cross-Section in 
Gaging Streams. 

Sir: Your columns being open to discussion of ques- 
tions of interest, I would like to present the following, 
inviting a discussion of those interested in the subject: 

In measuring the discharge of streams of any charac- 


Vol. LI. N I 
ter, whether rivers, canals or flumes, when y 
rent meter, I believe it is the common pract oe 
make the measurements of depth at regu}a- sr 
across the stream, then dividing the width at 
info sections of greater or less width according An 


and character, taking the velocity, by means « eae 
recognized methods, either the point, the <ix-- - 
integrating method; and taking the velocity ; mi 
tion as being the mean of the velocities as € - 
the meter at each side of this section. In the ‘ 
two end or shore sections, the velocity at — 
taken to be zero, and the mean velocity is the; aie 
to be the mean of the observed velocity at :: ipo 
tion and zero. ad 


This practice I believe to be wrong, though 


+ of 
my work is to be compared with measurement 7 - 
others who use that method I, perforce, muct RG 
If this end section is a triangle with bank sic: > 


and smooth sides, this method would be prop: 
however, the slopes are either very flat or are ni 
perpendicular, and particularly where the 


actually perpendicular, as in the case of a ; me 
flume, this will certainly not give correct resu|t ~~" 
Some time since the late Benj. F. La Rue, © then 
Professor of Civil Engineering of the Internati: rre. 
spondence Schools, in connection with this subi: weeks 


a private letter to one of his students, which : 
has lately had the pleasure of seeing, as follow 


It is somewhat erroneous to consider the mear 
for the first section and for the last section to be «-c.ha 
the velocity at the first and last stations. Th i 
tually assuming the velocity at the edge of the -'; am to 
be zero, which is far from being the case. While no abso. 
lute rule can be given for this, I would be inclined to + 
the difference between the velocity of the water a! 
edge and its velocity at the first station to be, say. fr 
about 1% to 1% times the difference between the voi pniti. 
at the first and second stations. I think this wou!d repre- 
sent the actual conditions with reasonable accuracy. {i 
might be well to make the ratio 1% in a stream having 
a reasonably irregular edge, and 1% or less in a channel 
having straight or nearly perpendicular sides. : 


This rule followed out would make a material difference 


. in the results obtained from that commonly used 


Will hydrographers give their methods where differing 
from either of the above, or their opinions as to the best 
method to pursue to secure correct results? 

Very respectfully, 
H. F. Robinson, Irrigation Engineer 

P. O. Box 396, Phoenix, Ariz., Feb. 29, 1904. 


> 


The Permanent Expansion of Cast Iron by Heat a Danger 
in Building Construction. 


Sir: I have just read in the ‘‘Iron Trade Review’ a re- 
print of the article in your issue of Feb. 18 on the Balti- 
more fire, in which you say that ‘‘one of the most sur- 
prising effects of the fire was the noticeable extent to 
which cast iron had suffered permanent bends.’’ You do 
not mention the increase in cubic dimensions, which is a 
very important matter in connection with the use of cast 
iron in modern skyscraper buildings. 

While absent from home last month I received a letter 
from the Trust Officer of the Land Title & Trust Co. of 
this city, owning and occupying two of the largest buil1- 
ings of this kind in Philadelphia, which read as follows: 

The chief engineer of the Land Title Buildings, who 
went to Baltimore to inspect the effect of the conflagration 
upon the Continental Trust Co.’s 16-story building, tells 
me that while the entire contents of that building were 
“roasted”” and consumed, ‘the steel framework is ap- 
parently plumb and intact. He also says that the cast- 
iron framework of the doors (which was set in granite) 
has expanded and bent to a considerable extent, and has 
not again contracted; this permanent expansion is very 
noticeable. 

From ‘other engineers I have some reason to believe 
that if the framework of the doors had been of light steel 
and the doors of non-combustible material, the valuable 
contents of this building might been saved from complete 
destruction. 

The tables giving approximate expansion of steel and 
cast iron by heat show comparatively little difference; the 
‘buckling’ of cast iron is due to the constantly increa.ing 
dimensions of this metal, up to at least 46% in volum>, 
when subjected to high temperature, but far below the 
melting or even softening point of the metal. 

The photographic illustrations accompanying my paper 
on “Recent Investigations in Cast Iron,’’ in the Jovraal 
of the Franklin Institute for February, 1904, and ‘1 4 
similar paper read very recently efore the American 
Institvte of Mining Engineers, the result of many te*'s 
made with these and other metals during several yers, 
show facts, which, if known generally to architects and 
constructing engineers, would, I think, have prevented 
them from using cast iron for the framework of dws 
and windows in modern fireproof tall steel buildings. 

I regard the surprising effects, noted by you, of the ‘ire 
on cast iron @s a valuable and timely practical illustr)° 00 
of the importance of a correct understanding of the °' 
ference in behavior of cast iron and steel when sub. ef 
to prolonged heating. The cast-iron bars which I ca 
to increase in volume or cubic dimensions over 40% ° 
in no instance heated to a degree approaching soften’ © 
the metal. The bars of “‘protective grating’ incre: 
several inches in length, but shows no tendency to 
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che grating was laid horizontally on the floor of a 
». showing that these bars had not been heated to 
» near the melting point. 

«| behaved in the same manner as cast iron does 
neated, I am quite convinced that the Continen‘al 
pullding in’ Balitmore instead of being “plumb 
would have toppled over during the fire, not from 
ary expansion, or from softening of the metal, but 


‘eacon taught by the Baltimore fire, if not by my pre- 
e : cudies, is, do not combine cast iron and steel in 
Jidings in the future. I am, yours very truly, 
Alex. E. Outerbridge, Jr. 
sou, jlamilton St., Philadelphia, Pa., March 7, 1904. 


A Hot Water Thaw-Box for Dynamite. 


some four or five explosions of from one-half to two 
hoxes of giant powder have occurred upon work under my 
; o-yision within a period of about five years, all, very 

without fatal results, though in at least 
nctances a very slight change in time or circumstances 
might have resulted in a very distressing accident. 

| read with interest Mr. Hulse’s letter upon the thawing 
of giant powder under date of Feb. 2, 1904, with your 
comment thereon, appearing on page 130 in Engineering 
News, of Feb. 11, 1904. 

During the past winter I noticed that Mr. John McCrim- 
mon, while working upon a cut a short distance east of 
the Mullan Tunnel on the main line of the Northern Pa- 
cific Railroad, in this State, was using an arrangement 
for thawing dynamite that apparently gave entire satis- 
faction, and I enclose herewith sketches thereof. 

Mr. MeCrimmon found a pit in the ground which he util- 
ized for the purpose, but I show it as cut into a bank, al- 
though the box might be used on level ground and cov- 


Section. 
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Plan. 
A Hot Water Thaw-Box for Dynamite. 


erea with earth to a depth that will secure an even tem- 
perature. The box is constructed of such materials as are 
generally available; the cans used were discarded powder 
cans, but coal oil cans answer quite as well, and almost 
anv disearded vessel will answer. 

Twice a day, or oftener if necessary, the water is turned 
out and the cans are filled with boiling water; the powder 
is piled betwen the cans as shown, or the chamber may be 
made large enough to receive one or more unbroken boxes 
of powder. Where the ground will stand, the exterior box 
shown is not required unless it be to assist in making the 
door with which the front is closed, air tight. An old 
blanket or tarpaulin will often serve this purpose well. 

The idea is not altogether new, perhaps, as I have seen 
many arrangements very similar to this, but none I think 
which is more easily made, of material usually available 
and which is, so far as I can discover, without an ele- 
ment of danger that is not inherent within the powder. 

A small air tight pit of this construction, will with 
little attention, keep a constant supply of powder in per- 
fect condition through as severe weather as men are like- 
ly to wish to work. Respectfully yours, 

Joseph H. Harper. 

16 West Quartz St., Butte, Mont., Feb. 23, 1904. 


Why Does Earth Shrink ? 

Sir: Through your columns kindly inform me as to 
what manner of tests were made by Elwood Morris, in 
1840, in reference to shrinkage of earth from cut to em- 
bankment, as referred to in your article in Construction 
News, Feb. 25. 1 desire this information to get a clear 
idea as to whether the earth shrinks or is lost by sub- 
sidence, wash or sloughing beyond the confines of the 
theoretically staked out embankment. The latter seems 
the most probable, for it is difficult to conceive that 
moderately well-packed earth in place can shrink 10% un- 
less data are given to substantiate such a state of affairs. 
An answer to this matter in your columns will be appre- 
ciated, as I have seen frequent reference to this shrinkage 
by high engineering authorities, but as to tests I have 
seen nothing. Yours truly, 

Wm. D. .Faucette, Jun. Am. Soc. C. E. 


Assistant Engineer's Office, S. A. L. Ry., Savannah, 
Ga., March 5, 1904, 


(Why earth {n situ is ordinarily less compact 
‘han an embankment made with carts and 


sual growth of the metal in cubic dimensions. The . 


scrapers has puzzled many engineers. Earth, 
whether deposited by water or by glacial action, 
may be quite dense at the time of its deposition; 
but during the centuries that follow there are 
many forces at work tending to increase the per- 
centage of voids. 

Water, slightly charged with carbonic acid gas, 
dissolves limestone with comparative rapidity; 
hence the voids in limey earth are soon increased. 
Feldspar fragments disintegrate chemically, and 
lose certain salts by solution in water. Even 
quartz itself is slightly soluble, as is evident from 
an examination of plants whose ashes contain 
silica. Thus, by solution the voids are slowly in- 
creased in all soils. 

The roots of plants not only drink up these 
earthy solutions, but upon their decay they fur- 
nish vegetable acids which further accelerate so- 
lution. It is, in fact, well known that loam is ex- 
ceedingly porous. 

Earth worms, insects and burrowing animals 
have all been agents also in loosening the surface 
soils. Frost is an agent tending to make the sur- 
face layers of earth more porous by crowding the 
particles apart into new arrangements. 

The steady movement of ground waters may, in 
coarse gravels, carry away some of the exceed- 
ingly fine fragments in suspension. 

Wind is an active agent in loosening sand, as 
those who have seen “sand dunes” in motion will 
readily understand. 

Clay shrinks as it loses water and swells again 
as it takes up water. Hence a dense mixture of 
clay and sand may readily become more porous 
by means of this frequent variation in the volume 
of the clay. 

Finally, any jarring, pounding or rolling action 
will reduce the volume of comparatively dense 
earth by forcing the fragments into new positions 
of greater stability—which is equivalent to saying 
that the voids are reduced. Hence it is not strange 
that an embankment subjected to the pounding 
of hoofs and wheels is more dense than the 
natural earth. 

The historic experiments of Morris showed an 
actual shrinkage of embankment during cofistruc- 
tion, so that the finished fill measured 9 to 13% 
less than the cut from which it was taken. This 
shrinkage was largely due to the pounding of 
hoofs and wheels, for the embankments were 
made with scrapers and carts, and it was not due 
to any sloughing off or ‘“‘squatting’’ of the em- 
bankment. A series of controversial letters on 
the subject of earth shrinkage appeared in our is- 
sues of Nov. 22, Dec. 13, Dec. 20, 1900, and Jan. 
3 and 10, 1901. The data given in those letters, as 
well as the data of Morris and other experiment- 
ers, may also be found in a chapter on “Earth 
Shrinkage” in Gillette’s ‘Earthwork and Its 
Cost.” —Ed.). 


The Permissible Working Unit Shear for Concrete-Steel 
Beams. 

Sir: I beg to call attention to a working stress for con- 
crete which custom seems to be setting at an unjustifiably 
high figure. The stress in question is the permissible unit- 
shear. The value assigned to it in the New York city 
building regulations (Engineering News of Oct. 8, 1903) 
is 50 Ibs. per sq. in. Two correspondents in your issue 
of Feb. 18 (Messrs. A. L. Johnson and Julius Kahn) give 
countenance to the same value, Mr. Kahn suggesting even 
€0 Ibs. This value I understand to be intended as the 
quantity permissible in a beam without transverse rein- 
forcement, as the quotient obtained by dividing the ver- 
tical shear by the cross-section of the beam. If this view 
is correct, the values stated imply a working factor of 
safety of two or less, as shown by the tests of concrete 
beams reported by Professor Lanza in the Transactions 
of the Am. Soc. C. E. (Vol. L, p. 486) and quoted in 
part by Mr. Kahn in the issue of Engineering News just 
cited. Omitting from consideration such beams as failed 
otherwise than by the diagonal cracking spoken of as 
“shearing,’’ and also such as had vertical or diagonal 
reinforcement (i. e., omitting beams 1-4, 12, 13, 14, 19, 21, 
26, 27 of that series), the average shear at which the 15 
beams failed was 102 Ibs. per sq. in., with a mipimum of 
73 Ibs. for beam 7 and a maximum of 127 Ibs. for beam 
11. This was a fair quality of rock concrete, four to 
seven weeks old. These figures were obtained by halving 
the center load plus the weight of the beam and dividing 
by 96, the cross-section of the 8 x 12 beams. For 
example, for beam 11 the ultimate unit shear was 

1,204 4 23,105 24,399 


== 127 Ibs. 


2x 96 192 


Of a series of beams recently tested by the writer, three 
which failed in a similar manner, and which are otherwise 
fairly to be considered in this connection, showed an ul- 
timate unit shear of 111, 111, 100 Ibs. per sq. in., respec- 
tively. This concrete was of 1 part Portland cement to, 
2% parts of highly silicious crusher dust, cast at a con- 
sistency of cream in sand molds. The beams were six 
weeks old when broken and were very dense and homo- 
geneous. The aggregate was such as would pass a No. 8 
seive, and the concrete must be looked upon as rich. 

Further, it may be stated that Christophé puts the limit 
for vertical shear which should not be overstepped with- 
out transverse steel reinforcement at from 14 to 30 Ibs. 
per sq. in. (Le Béton Armé, 2d ed., p. 635), about such a 
value as would be indicated by the tests cited. 

It may be, as Mr. Schaub suggests in the Engineering 
News of Feb. 18, that this kind of failure is due to the 
slipping of the longitudinal reinforcement and can be ob- 
viated by effectively anchoring the ends of the rods which 
form this reinforcement. If this can be generally sub- 
stantiated, such anchorage ought always to be used or, 
at least, decidedly less than 50 or 60 Ibs. per sq. in. should 
be taken as the allowable unit shear in a concrete beam 
without transverse reinforcement. The experiments cited 
would indicate that the upper limit of 30 Ibs. as recom- 
mended by Christophé is quite high enough. Mr. Kahn's 
beam, shown in his Fig. 11, seems to have failed with 
the ultimate shear at 187 lbs., but this may well be an 
abnormally high value and even this would hardly justify 
20 or 60 as safe. 

In the present state of our understanding of the action 
of concrete-steel girders,.it behooves us to keep the per- 
missible unit stresses at a conservative or even ultra-con- 
servative figure. 

As to the respective merits of diagonal or vertical rein- 
forcement, the author believes that the vertical can be 
made effective, just as vertical rods are effective for tak- 
ing up the vertical shear in a Howe truss—a truss more 
properly taken as an analogue to a concrete-steei girder 
than the Pratt type. In the girder the diagonal concrete 
struts thus implied are amply able to take care of the 
compressive stresses and the steel is minimized in amougt 
by putting it in a vertical plane in the girder just as in 
the Howe truss. Moreover, the vertical position permits 
the use of any of the ordinary rods ‘‘deformed”’ or plain, 
without resource to any patented arrangement for uniting 
diagonal reinforcement with the longitudinal. Further- 
more, vertical reinforcement makes the minimum inter- 
ference with placing the concrete. The writer hardly likes 
to contemplate trying to stow concrete properly for a 
girder 16 by 45 or 50 ins. deep with 45° reinforcing frames 
or wings of any kind. 

To refer once more to Professor Lanza’s experiments 
above cited, it may be noted that the one beam of the 
series, beam 13, which carried a shearing stress strikingly 
higher than any of the rest was one with vertical rein- 
forcement. Doubtless this value would have been ma- 
terially heightened if it had been the purpose to pay ‘care- 
ful attention to the design and placing of these stirrups. 
The writer is about to publish elsewhere details of a 
couple of tests which point more strikingly still to the 
effectiveness of vertical reinforcement. Even the diag- 
onally reinforced beams in Professor Lanza’s series showed 
a slight but surprising superiority over the beams without 
transverse reinforcement, considering that the stirrups 
were not united with the longitudinal steel, as diagonal 
reinforcement of course should always be. 

Be all this as it may, the writer hopes Mr. Shaub’s con- 
tention may be established. Transverse reinforcement is 
too uncertain as to its correct design, and too trouble- 
some in actual construction, to make one wish to advocate 
its use for one moment after a way for obviating it has 
been established. As between diagonal and vertical rein- 
forcement, the arguments are by ro means all on the 
side of the diagonal. Very truly yours, 

L. J. Johnson, Assoc. M. Am. Soc. .C. EB. 

Harvard University, Cambridge, Mass., Feb. 27, 1904. 


The Government Cement-Making Plant at the Tonto Dam, 
Arizona. 


Sir: Referring to the article In your issue of Feb. 25 cn 
the interesting questions raised by the government build. 
ing a cement-making plant at Tonto Basin, Salt River 
Valley Arizona, the writer would call your attention to 
the following: 

It is understood that the construction of this factury was 
authorized by the Secretary of the Interior about *» year 
ago on the assumption that the government could make 
a high grade of Portland cement at,the dam site for $2 per 
bbl., while cement brought from other points of manufac- 
ture could not be delivered there under $9 per bbl. 

One objection the writer, as a cement manufacturer, 
has to the government building this factory is that its 
construction was authorized on the assumption that ce- 
ment brought in from outside would cost $9 per bbi. in- 
stead of first asking for formal bids and finding out what 
it would cost. No formal bids were asked for this ¢e- 
ment until after protests were made by the cement manu- 


* facturers. The bids received on Feb. 29 show that ce- 


ment can be bought for $4.81 per bbl., or $4.52 per bbl 
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if the government did not retain 20% of each payment 
until completion of the work. 

The bond required was unusually large, amounting to 
between $250,000 and $400,000. This large bond and the 
fact that 20% of the payments were to be held back some 
18 months to two years would not encourage low bidding. 
Yet, notwithstanding these discouraging conditions, it 
will be noted that cement can be bought for about one- 
half of what the government estimated. 

As to making a good quality of Portland cement at the 
dam site for $2, that is another estimate which the writer 
does not doubt will prove nearer correct than the first 
estimate, as the investigation of material at the dam site 
was under the supervision of Mr. Ed. Duryee, one of the 
best posted cement men in the Southwest. However, if 
the government required a bond from the engineers in 
charge of making the cement at the dam site of only 
33% of the amount asked of private manufacturers as a 
guarantee that they could produce the desired amount of 
first-grade Portland cemeut in the required time at $2 per 
bbl, it might be hard to find engineers to go on with the 
work. 

There is another point that scme of the papers have 
overlooked, and that is that the cost of the cement mill 
will be about $1 per bbl. of cement manufactured at the 
dam site (and the mill is being located where it could not 
afterward be operated for commercial purposes), so that 


FIG. 1. BLUESTONE FRONT OF BALTIMORE & OHIO OFFICE 


It has been intimated that if the cement were bought 
from private parties that the railroad rebate of 50% of 
the freight as mentioned above would go into the U. 8. 
Treasury and not be credited to the building of the dam. 
Referring to the statement that the Secretary of the In- 
terior says it would be a fraud on the future landholders 
to pay more for cement than it would cost the government 
to make it, the writer would say that the landholders are 
here now and many of them farming the land. They have 
given the government a first mortgage on the land to 
cover the cost of developing this additional water needed 
by them to increase their hay crops from 3 to 8 tons 
per acre. 

If it is a fraud to let private citizens who have helped 
develop the country by building cement mills make some- 
thing out of the manufacture of the cement to be used 
in the construction of millions of dollars worth of work 
being planned under the Newlands-Hansbrough Act, 
would it not be an equal fraud for the U. S. Treasury to 
profit by it? If the Treasury did not profit by it, the ce- 


ment from private parties after being credited with this - 


freight rebate would be so near the government estimate 
for making it on the ground that it would not warrant 
a government mill. 

The writer deprecates the continued insinuation in your 
article that the government was confronted with the fact 
that free competition between cement manufacturers would 
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the total cost of the cement manufactured would be about 
$3 per bbl., or $1.81 per bbl. less than the lowest bid. 
But here comes another point which almost wipes out 
this difference: the cement from the factories bidding will 
be shipped over land-grant railroads; the government is 
entitled to a rebate of 50% of the rate, so that when the 
rebate is credited to the price of cement, it makes the 
cement from private parties almost as low as the govern- 
ment estimate for making it on the ground. 

The cement manufacturers protest against the gov- 
ernment going into the manufacturing industry in com- 
petition with private individuals, and you report that the 
Secretary of the Interior refused to consider the matter 
from this! point of view, as the government's duty, as 
trustee for the future water users (landholders), was to 
see that the work was done in the best and most economi- 
cal manner. This view might be tenable if these land- 
holders had raised the money for the dam and the gov- 
ernment only had charge of the construction. In this 
ease, however, the United States money and the United 
States’ credit is being used to build this work. The bene- 
fit of the work will be received exclusively by the owners 
of 200,000 acres of land near Phoenix, Arizona, all of 
which is patented land and valued at the present time from 
$25 to $300 per acre. 

It is well to bear in mind that the water stored by this 
dam cannot be used to irrigate any land opened for set- 
tlement under the Homestead Law or the Desert Land 
Act, yet the writer does not believe anybody who has 
traveled over the arid Southwest would object to the gov- 
ernment financiering this or any other private irrigation 
schemes too large for local capital to undertake, pro- 
vided the money was to be spent under established gov- 
ernment precedents. On the other hand, if the govern- 
ment credit is to be used in establishing precedents for 
government factories to compete with private individuals, 
the writer thinks the general business community should 
make such representations t» Congress as would prevent 
such procedure. 


be doubtful. Being personally acquainted with the en- 
gineers in charge of this work, he does not think the 
fear of a combination among cement bidders was taken 
into serious consideration. Their only thought was to 
build this work economically, and at the time of recom- 
mending the mill to be built they thought they could save 
about $6 per bbl., or a total of $1,250,000 by making the 
cement on the ground, and that this saving was sufficient 
to warrant the use of an untried material in this great 
structure—‘‘the largest masonry dam ever built.’’ The 
larger question whether the government was justified in 
competing with private industry was left to the authori- 
ties at Washington. 

Again referring to your statement that the engincers 
had to face a threatened combination of cement pro- 
ducers, nobody should know better than you (who report 
all cement lettings) that nobody has had to face such a 
combination in the past. If you have any information 
about such a future combination, let us hear about it 
through your columns. 

This siily talk of a cement combination trying to hold 
the government by the throat and exacting $9 per bbl. for 
cement worth only $2 per bbl. is largely due to dispatches 
sent all over the country by a certain well-known news- 
paper correspondent at Washington, who did not care so 
much for the truth as to have a sensational article to 
send out. 

These dispatches have been widely printed and indignant 
editorials have been published on this subject in many of 
the Western papery. so at the present time Western farm- 
ers believe that the cement output is controlled and mar- 
keted similarly to the kerosene oil output of the country. 

If there ever was an article that had sustained a cut- 
throat competition it is cement, Which is now selling 
below the cost of production in many factories. All this 
wild talk about a “‘cement trust’’ is due to the fact that 
the American cement manufacturers asked the Secretary 
of the Interior why it was they were not allowed to bid 
on the cement wanted for the $10,000,000 to $20,000,000 
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worth of irrigation work Planned for constry 

West. Why it was that money appropriate: 
Newlands-Hansbrough Act was being used a 

ment factories, which act did not appear . 4 


authorize such a procedure. 7? 
You refer to the possibility of a governmen: 


factory, owing to the apparent lack of compet :: 
commodity, yet with the manufacture of thi 7 7 
the hands of only two parties, Congress |, . 7 
reluctant to authorize the government mak ae : 
armor plate. It is hardly to be supposed 1) ae 
partment would undertake to use governme, — 


this purpose without authority from Congres 
no comparison between the proposed govern: me 5 
plate factory and the government cement-: 


now being built in the Salt River Valley of ries 9 
Congress apparently never authorized the co... 


the latter. 
I trust you will see your way clear to publish . 
and also to investigate the threatened combin 
ment prices and set this matter right in yo torial 
columns. Respectfully, 
Wm. G. Hartranft, Assoc. Am. 

Phoenix, Ariz., March 4, 1904. E 


(Our correspondent appears to have ~ 
misunderstood the position taken in ou; 


It was merely that the Government engineers 
should be as free to carry out their work in the 
most economical manner as they would be if the 
work were being done by a private corporation. 
If it is more economical, actually, to make the 
cement on the spot than bring it from the far dis- 
tant mills, then they should be free to choose the 
more economical plan. If we were to take the 
other alternative and establish the principle that 
the government should not manufacture any- 
thing which it might purchase instead, the own- 
ers of stone quarries might protest against the 
Government quarrying local stone for use in the 
Tonto dam. 

As for the matter of combination among cement 
producers, we said nothing concerning any gen- 
eral combination, but merely showed that the 
geographical conditions gave one producer a great 
advantage over any other, and practically re- 
stricted the effective competition to three or four 
bidders at most. An engineer who did not ap- 
preciate the importance of this fact would show 
@ very poor grasp of the commercial side of en- 
gineering. 

Whether the land to be benefited by the stored 
water is now in the hands of private owne’s and 
settled or not, would seem to have very |i\tle to 
do with the matter. Either present or future own- 
ers are entitled to have the work to be done ‘vy the 
Government and charged against their pr perty, 
performed in the most efficient and eco” nical 
manner. 

Finally, the cement manufacturers are lik ‘y to 
receive a very larg# slice of the millions of | ‘!ars 
to be expended under the Newlands-Hans'» 
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-2 no one, so far as we are aware, has pro- 
‘ any other course than the purchase of ce- 


: ‘ ‘rom the manufacturers for all this work, 


where it may be done under such unusual 
as exist at the Tonto dam.—Ed.). 


EXAMPLES OF EXTERIOR WALL DAMAGE IN 
THE BALTIMORE FIRE. 
* the effects of the Baltimore conflagration 
.< been most frequently commented on by 
, have examined the burned buildings, is 
olesale damage done to stone facades of 
every description, Few, if any, of the 
; having exterior walls of stone or with 
crone facing or finish, fail to show evidences of 
aestruetion. Some kinds of stone withstood 
ve -ick better than others, but generally speak- 
ing, all stone work suffered injury. The char- 
ccter and extent of the damage done are excel- 
rently indicated by the accompanying engravings 
promi »hotographs taken after the fire. 
cic. 1 shows the appearance of the first story 
ai ade of the Baltimore and Ohio office building. 
This masonry was of bluestone and was subjected 
flame from a 6-in. gas pipe for a period of 
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FIG. 3. SANDSTONE FRONT OF MARYLAND TRUST BUILDING 
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about 30 minutes. Fig. 2 is a view of the Rialto 
Building. The pillars and columns were of mar- 
ble. Fig. 3 is a view of the sandstone facade of 
‘he Maryland Trust Building. Fig. 4 shows the 
damage to the granite lintel and side pillars at 
one of the front windows of the Continental Trust 
Building. 
Another interesting feature of the Baltimore fire, 
which, however, has been rather neglected in the 
accounts so far published, is the record made by 
fireproof shutters. The accompanying illustra- 
tions show a number of buildings whose windows 
were protected by shutters and also the appear- 
ance of these shutters after the fire. Fig. 5 shows 
the rear and wall of. the Maryland Trust Building 
whose Windows were protected by double-flap 
hinged shutters of the underwriters’ type, that is, 
of wood sheathed with sheet-iron. A similar view 
of the rear of the Herald Building is shown by 
Fig. 6, and Fig. 7 shows in more detail four of 
the worst damaged windows in this building. Fig. 
8 shows the front of a four-story brick building 
. ith both doors and windows provided with shut- 


ers. 


The views, Figs. 5 to 8, inclusive, show clearly 
the condition of the window protection and need 
not be elaborated from this point of view. It is 
necessary, however, in considering the evidences 
of shutter destruction to bear in mind that these 
shutters were all attacked on both sides. Fire 


‘entered the buildings from the unprotected front 


windows so that the rear window shutters had to 
endure a fierce fire on both sides. This is a test 
of endurance for which they were never intended. 


COMMITTEE REPORTS OF THE AMERICAN RAILWAY 
ENGINEERING AND MAINTENANCE-OF-WAY ASSO 
CIATION. 

A number of reports have been prepared for 
the annual meeting of the association in Chicago, 
March 15 to 17, and abstracts of some of these 
are given below, in accordance with our usual 
practice. 


Ballasting. 


CRUSHED ROCK.—In general, crushed rock comes 
nearer to filling the requirements of an ideal ballast than 
any other material. It is pliable and elastic to a con- 
siderable extent, though not so much so as some other 


eter. The practice of gurfacing new track with earth and 
loam is not economical when gravel is available with a 
haul of not over 100 miles. The cost of renewing ties in 
gravel ballast varies with the frequency of train interrup- 
tions, from 6 to 10 cts, per tie in loose gravel, and from 
10 to 20 cts. in cementing gravel. 

BURNT CLAY.—Its use has met with varying results, 
largely due to the quality of the material burned and the 
manner of burning. When the clay contains little sand 
and a sufficient quantity of fluxing material to produce a 
semi-vitreous mass, a very good quality of ballast will be 
produced, giving good results on roads with comparatively 
light traffic, and is to be commended because of the ease 
with which it can be worked. On roads with heavy traffic 
and heavy rolling stock burnt clay ballast has not given 
good satisfaction because of being too soft to stand the 
load and the disintegrating effect of the weather. 

SLAG.—Slag which is most uniform in size and heaviest 
in weight is most valuable for ballast purposes. These 
qualities depend largely on how it is made. Sometimes 
the slag is drawn from the furnace and run directly into 
long depressions or shallow ditches. This gives a number 
of slabs of half round section, 10 or 12 ins. wide. which 
must be broken up with hammers or crushers before it is 
used. The large pieces may be used at the foot of the 
slope of the ballast to hold the smaller pieces in place, 
but are a- decided disadvantage when they get under the 
tie. They must then be broken up with a sledge before 


FIG. 4. GRANITE LINTELS AND PIERS OF CONTINENTAL TRUST 
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ballast. It will not entirely prevent growth of weeds, but 
is much more effective in this regard when clean than 
when the spaces are filled with dirt. This may occur by 
the fine, soft material of the roadbed working up through 
the rock or by the fall of cinders and dirt from trains 
from above. Complete filling of the spaces in crushed 
rock almost entirely destroys its usefulness, and it then 
becomes necessary to put new ballast on top of the old or 
to clean it. It is cheaper to put in new ballast than to 
take out and clean the old, but an additional raise may 
be objectionable, particularly on the approach to a large 
bridge which cannot be raised without great expense. . 

In crushing rock, many fine particles are made and usu- 
ally screened out. The screenings must be disposed of in 
some manner, and the question of their suitability for bal- 
last arises. They can be used in ballasting side tracks, 
for leveling up between tracks in yards and for making 
platforms at unimportant stations. Used as ballast, they 
form a firm bed around the tie, but do not drain well, and 
consequently churn when wet. They are unsuitable for 
main line work. 

GRAVEL.—This cannot be procured ordinarily in a form 
which will satisfy definite specifications, therefore, it is 
not worth while to draw them. The users of gravel ballast 
ean only choose from the available deposits. The most 
desirable gravel ballast consists of a clean uncementing 
gravel, varying in size from coarse sand to 2 ins. diam- 


track can be surfaced. The product is much more satis- 
factory where the slag is carried in a hot pot from the fur- 
nace and poured upon a dump. 

When the slag contains an excess of free lime or has 
been formed in thick layers, a large portion will be found 
to be spongy. This {s likely to become pulverized under 
the track, cementing together, becoming difficult te work 
and churning in wet weather. The vitreous or glassy slag 
often breaks into pieces nearly cubical in form and of re- 
markable uniformity in size, the pieces being about 1-in. 
in each dimension. 

Slag ballast track usually requires a lift of 2 or 3 ins. 
and to be surfaced out of face at intervals of 2 to 6 years, 
depending on the quality of the material and the traffic it 
sustains. Slag is cheaper in first cost than broken stone, 
but the cost of maintenance is somewhat higher and the 
effect upon the ties is said to be detrimental because of the 
chemical action of the slag. The cost of renewing ties tn 
slag ballast varies from 9 to 15 cts., depending upon con- 
ditions, 

It ig the conclusion of the committee, in the light of ar-* 
guments presented, that stone ballast made from hard, 
durable stone, broken in sizes from % to 1% ins., having a 
depth under tie of 12 ins., resting on a firm, well-drained 
roadbed, will best meet the requirements of roads with 
heavy traffic, large engines and fast service. 

J. V. Hanna, C. A. Paquette, W. W. Colpitts, F. T. 
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Hatch, E. Holbrook, J, O. Osgood, J. G. Sullivan, G. M. 
Walker, Jr., Committee. 
Ties. 
The accompanying table gives a correct list of the tie 
treating plants in the United States: 


TIMBER PRESERVING PLANTS IN THE UNITED STATES. 


Location. Year Owner. 
built. 
Portsmouth, N. H....... Otis Allen & Co.. 
Lowell, Mass........... 1848, Otis Allen & Co.. esewe 


Las Vegas, N. Mex... 1885. A., T. & 8. F. R. R. 


Bellemont, Ariz........ 


1886. Chi. Tie Pre, Co 

Mt. Vernon, Ill.......... 1899. Chi. Tie Pre. Co 
Somerville, Tex......... 1897. Texas Tie & L. Co 
Kalispell, Mont......... 1001, Great Northern Railway. 
Peer 1891. Southern Pacific Co. 
Oakland, 1889. Southern Pacific Co. .... 
Cal. & Oregon........... 1894. Southern Pacific Co..... 
Beaumont, Tex.......... 1897. Int. Creo. & Con. Co.... 
Sheridan, Wyo.......... 1800, Chic., Bur. & Q. Ry.. 
Greenville, Tex... -..- 1901. Mo., Kan. & Tex. R. R... 
Alamogordo, N. Mex...-. 1902, Alabama Lumber Co.... 
Portable plant...... .. 1902. Union Pacific Ry. ....... 
Portable plant........... 1902. Oregon Short Line ...... 
Carbondale, Ill.......... 1902. Ayer-Lord Tie Co........ 
Grenada, Miss........... 1903. Ayer-Lord Tie Co. ...... 
Long Island City........ 1878 Eppinger & Russell ..... 
Perth Amboy, N.J...... 1890. U. 8. Wood Pre. CLo...... 
Norfolk, Va@........c200% 1896. Norfolk Creo. Co. ...... 
New Orleans, La........ 192. American Creos. Co...... 
VA... ..... At, Creo. & W. P. Wks. 
Seattle, Wash........... Colman Creos. Op. 
Everett, Wash.. . Puget Sound P. 
Escanaba, Mich Cc. v.-W. 

Texarkana, Tex Int. Creo. & Con 
Texarkana, Tex........- 1902. So, Tie & T. T. Co....... 
New Orleans, La........ «eee N, O. Wood Pres Co.... 


Inquiries have been made of the various treating plants 
in this country to determine the number of ties treated 
during the year 1903, in the United States. Several large 
works were completed during 1903, not getting in oper- 
ation early enough to turn out their full capacity during 
that year. The reports received from all but one of the 
above works say that 11,254,729 ties were treated during 


During the past year there have been several new pro- 
cesses for the preservation of wood called to the attention 
of the Committee, among which may be mentioned the so- 
called “‘Rtiiping process,’’ by which it is claimed to be pos- 
sible to thoroughly impregnate the cell wall of timber 


Est. capacity, 
Process. Kind of No. ties 
w 


retorts. per annum. 
Kyanizing ......... 4 , 
Kyanizing ..... os 
Burnettizing. 000 
Burnettizing 2 850,000 
Zinc-tannin ........ 4 5U0,COd 
Zinc-tannin 1 200,000 
Zinc-tannin 4 1,200,000 
Burnettizing 5 1,5: 
Creosoting bon 2 1,000,000 
Burnettizing ...... 2 1,000,000 
Various ..... 1 500,000 
Burnettizing ....... Pine, etc..... 2 700,000 
Zinc-tannin ....... Pine gum.... 3 900,41 00 
Zinc-tannin ....... 2 60,000 
Burnettizing ... 2 600,000 
Burnettizing 2 600,400 
7 3,500,000 
Creosoting 4 800,100 
Creo. resin 4 1,200,000 
Creosoting $00,L00 
Creoeoting .«......% 2 400,000 
2 400.000 
Creosoting ......... oe 
Creosoting ......... Pine, etc...:. 1 300,000 
Creosoting . 2 600,000 
3 900,600 
Various ... 2 600,000 
Burnettizing .....«. 1 300,000 


without at the same time filling the cell spaces; resulting 
in a large economy in the amount of creosote used. If the 
claims made are correct, this process would seem to offer 
great promise for the treatment of ties, as thereby the 
cost of creosoting would be reduced to but little more than 
the present cost of treating with zinc-chloride. In all 
probability, the amount of creosote so retained in the tie 


cylinders adapted for one only, and are ther: 

heavy hydraulic pressure applied at one e; 

force the preservative solution longitudinal], 

The chemicals proposed for use are sulphat 

sulphate of alumina. This process naturally 

into two parts, one the method of injection, ; 
chemicals to be used. It is claimed that by ee 
of injection followed, the cost of plant and am 
ment are very materially reduced as compared Red 
adapted to treat by the ordinary methods, 

distribution of the preservative is much m 

throughout the stick than is secured by the u: 

The Committee has no evidence to substs 

claim. 

E. B. Cushing, Chairman; W. W. Curtis 
Robert Bell, E. Ford, R. R. Hammond, 
Hayden, P. A. McCarthy, J. C. Nelson, S. M. &: 
mittee. 

APPENDIX TO REPORT ON TIES: (RE 
TEXAS TRACK EXPERIMENTS, By 
VON SCHRENCK). 

In February, 1902, an experimental section of 
laid on the Beaumont Division of the Gulf, « 
Santa Fe. Ry. In this track both treated ani 
timbers of various kinds were laid to test the . 
lasting powers of timbers treated with variou 
treatment. These ties have now been in posi: 
two years, and while it is as yet rather early to e any 
definite conclusions from this test, an inspect). made 
during December, showed the following genera! +. <u)ts: 

(1) All of the untreated timbers show more or |v ss signs 
of decay. Tamarack, loblolly pine and beech haye go 
far shown themselves as the least resistant of ali the tim- 
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bers. In the case of the untreated tamarack, out of 49 
ties, 37 had fungi growing on the ends of the tle: indicat. 
ing that they were beginning to decay. The various 
species of oak showed the highest resistance in the up. 
treated state. 


(2) Referring to the treated timbers, the most striking 
results so far evident refer to the bad results with oak 
timbers which were overheated in the treatment with creo- 
sote. These timbers were for a brief period of time ex- 
posed to an extreme heat. A large percentage of the ties 


FIG. 5. REAR OF MARYLAND TRUST BUILDING, SHOWING 


FIREPROOF SHUTTERS. 


1903. When this is compared with the statement that five 
years ago there had probably not been 10,000,000 ties 
treated in this country, including all years, the growth 
can certainly be considered remarkable and exceedingly 
encouraging to those interested in the preservation of our 
forests and of our tie-wood supplies. 


would be sufficient to furnish protection against decay for 
a number of years. 

Another proposed method of treatment is the so-called 
Ferrell process,* which is a modification of the Boucherie 
process. The ties are handled individually into small 


*Engineering News, Feb. 11, 1904. 


FIG. 6. REAR OF HERALD BUILDING SHOWING FIREPOOF SHUTTERS. 


so treated have during the last year or so broken ” the 
middle or underneath the railbearing, 90 as to e)‘s0ger 
the safety of the track, and they had to be rr oved. 
Great stress should be’ laid upon the results in t! par 
ticular instance, which should serve as a warning ‘ §\0id 
excessive heating, whether the same be dry or mo!-' ‘eat. 
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rhe ties treated with the zinc-chloride process have 

a own no signs of decay, and there is little evidence 

went under the rail. The same is true of the ties 
by the zinc-creosote, two-injection process. 

‘ treated with spirittine are in every case sound. 

umming up the results which are so far evident, 


cay that every treatment has so far protected the | 


gainst decay, and, in view of the fact that all of 
oated timbers are decaying, this stretch of track 


is already forming an object lesson of great interest as to 
the value of treated timbers. A full report with details, 
is now in process of being printed as a Bulletin of the Bu- 
reau of Forestry. 

(6) Some of the ties treated with the Barschall process 
have fungi growing on the ends. There are, however, a 
lot of ties which were poorly treated, and it is not-thought 
that the appearance of these fungi on the ends warrants 
the conclusion that this treatment will not protect the tim- 
ber against decay. Another year ought to be allowed to 
elapse before any definite conclusion is drawn. 

PROGRESS IN TIMBER TREATMENT. 

During the past year a number of modifications in the 
treatment of various timbers have been made, of which 
the following may be noted: 

(1) Treatment of Seasoned Pine Timbers with Zinc- 
Chloride Without Steaming.—The value of seasoning pine 
timbers before treatment has been urged for a number of 
years. In hardly any case is timber steamed in Europe 
before being treated. During the last summer, tests were 
made at the Las Vegas treating plant of the Santa Fe, 
with seasoned mountain pine. Absolutely dry, air-sea- 
soned timber was put into the cylinder, and the treatment 
lasted 3 hrs. 45 mins. 

The ties were carefully weighed before and after treat- 
ment, and when the treatment was finished they showed 
an average gain in weight, because of the solution ab- 
sorbed, of 84.22%. The solution had thoroughly pene- 
trated the wood. This test was repeated a number of 
times with the same results, and since those tests were 
made the steaming operation, which is not only a lengthy 
one, but costly likewise, has been eliminated from the 
treatment. Similar tests are now under way at the treat- 
ing plants of the Burlington & Missouri River Ry. in Ne- 
braska and at Somerville, Tex. Attention should be 
called to the fact that this treatment will only succeed 
with absolutely dry timber. In view of the fact that the 
penetration is so much greater and takes place with so 
much greater rapidity, and, furthermore, in view of the 
fact that the heating is left out, it is believed to be a 
great improvement over the present method of treatment. 
Further tests are now in progress, and the details will be 
published in full, 

(2) Creosoting.—An increasing amount of creosoting is 
being done, at the present time, and the necessity for a 
careful inspection of the oil is being realized more and 
more. It is generally being realized that only a good oil 
will serve the purpose. What constitutes a good oil is a 
matter which has been much discussed. In spite of many 
researches conducted in this country and in Europe, it has 
not yet been decided whether (referring now only to ties 
or bridge materials) any one of four or five compounds is 
the essential constituent of good tar oil. What is known, 
however, is that tar oil, in order to be of a high grade, 
“ould have such products in it as will not disappear from 

® wood when the same is exposed to atmospheric influ- 
‘ccc’, but that will remain in the wood for indefinite pe- 


riods. Every inspection ought to determine whether the 
tar oil has this quality of remaining in the wood. This 
method of inspection should be simple, easy and one which 
ean be rapidly executed by almost anyone. The following 
set of specifications are being urged by the Department of 
Agriculture as to what constitutes high-grade oil: 

(1) The tar oil must be clear, that is, there must be no 


substances in suspension. This is best tested by putting 
a drop of the oil on a piece of filter paper. The resulting 


spot must be clear and translucent. (2) The specific grav- 
itv must be about 1.04 to 1.05 at a temperature of 20° C., 
68° F. (3) Boiling points: Up to 150° C. nothing mus‘ 
come off; up to 200° C. not more than 10% may come off: 
up to 235° C. not more than 25% may come off; up to 355” 
C. at least 90% must come off. (4) The oil must be ab- 
solutely soluble in benzine or absolute alcohol. 

Riiping Process of Creosoting.—This process aims to 
save a certain portion of the creosote now injected into 
the timber, thereby cheapening the process. Its method 
of operation may be briefly stated as follows: Absolutely 
dry air-seasoned wood is put into a treating cylinder, and 
compressed air pumped into the cylinder up to 5 atmo- 
spheres; this pressure is kept about one hour. Tar oil 
is then pumped in under a pressure of about 85 Ibs. until 
the cylinder is full, and the pressure is then raised to 14 
or 15 atmospheres. This pressure is left on until the 
wood has absorbed as much of the oil as it can. The pres- 
sure is then taken off entirely, the oil is run out, and a 
vacuum is created. The compressed air contained in the 
wood cells then presses out any excess oil not held by the 
fibers of the wood. It is claimed that this process saves 
practically 50 to 60% of the quantity of oil ordinarily used 
for the treatment. Trial tests, made at Norfolk, Va., by 
the writer, and similar tests made near Berlin during the 
past summer, have, to a large extent, sustained these 
claims. Extensive tests are now under way with this 
process, and should it prove practical to treat American 
timbers so that they will absorb only a small quantity of 
tar oil and still give extensive penetration, this process 
would recommend itself highly. It would mean treating 
timbers, with creosote for about the same price that it now 
costs to treat with zinc-chloride. 


Chrome-alum Process.—This is invented by Kester, of 
Munich, who states that the chief difficulty with salts of 
various kinds used for treating timber has been that the 
salts are soluble in water, and leach out. For a preserv- 
ing solution, he uses chrome-alum and acid-sodium sul- 
phate. These two salts, when in solution cold, do not 
unite but when the solution is heated to 80° C., the two 
salts unite and form an insoluble chromium salt. The 
manner in which this process is operated is as follows. 
The two salts are mixed in solution (cold) and are presse1 
into the wood under a pressure of about 4 atmospheres. 
Steam is then furned into the cylinder for the purpose of 
heating the wood, and when the same is heated to about 
70 or 80° C., the insoluble chromium salt is precipitated 
in the wood cells, The inventor claims that the treat- 
ment can be made for about 7 cts. per tie. No practical 
tests have yet been made with the process beyond the 
treatment of 25 ties by the Bavarian State Railways during 
the past summer. 

Giussani Process.—This is a process for which two large 
plants are now in operation on the Italian railways. The 
treatment depends upon heating the air in the wood so 
that a portion escapes, making a partial vacuum. The 
wood is then dropped into a cold solution of tar oil or 
zinc-chloride, thereby bringing about a penetration of the 


preservative. The manner in which the treatment is car- 
ried on is as follows: The ties are plunged into a hot 
bath of tar oil by automatic machinery and slowly moved 
through the tank for varying periods of time, when they 
are dropped into a tank containing cold tar oil. The hot 
oil having heated the tie, when it is dropped into the cold 
oil a partial vacuum is made in the tie, and the cold oil 
rushes in, securing a penetration of 2 to 3 ins. 
This process recommends itself because the plant required 
is very much cheaper than for the cylinder process 
Tests are being planned with this process to determine the 
relative cost of treatment between it and the old cylinder 
process. 

MECHANICAL DEVICES FOR PREVENTING WEAR 

OF SPIKES. 

A device has been in use in Europe for some years which 
has given such remarkable results that it is worthy of at 
tention in this country. The great trouble with soft ties 
is, and always will be, the rate with which the wood 
around the spikes wears out. Treated ties of softer pines 
and the inferior oaks are rapidly wearing out at the 
spike holes, necessitating respiking, and in many instances 
the entire removal of the tie, because of the decay which 
sets in at the spike holes. The device spoken of, which 
is called a screw dowel, or trenail, has now been in use in 


Germany and France for some five years, and has given 
the most satisfactory results. The screw dowei consists 
of a cylindrical piece of beech wood, provided with a broad 
thread. The upper part of the dowel is somewhat larger 


than the body. A hole somewhat less than the diameter 
of the screw or spike is bored through the center of the 
dowel. The dowel is heavily creosoted. The dowel makes 
a perfect fit with the tie and prevents the water from get 
ting into the space between the dowel and the tle. The 
screw or spike is inserted into the dowel much as it would 
be screwed or driven into the tie. Should any of the 
wood around the spike wear out, the dowel is removed and 
another is screwed in its place. The body of the tie is 
thereby saved from destruction. The tops of the dowels 
at the same time act as tie-plates, preventing the wearing 


out of the wood of the tie, and in many cases have reh 
dered the use of the expensive steel plate almost unneces 
sary. The dowels, when made in quantity, are extremely 


cheap and it is believed that they ought to prove a valu 
able means for making possible the use of the softer wood 
timbers in this country. 


Track. 


This committee was instructed by the Board of Direction 
to confer with the Committee on Rails on the subject of 
standard drilling. This joint committee agreed to recom 
nend the following: 

End of rail to center first hole, 213-32 ins.; first and 
second holes, and second and third holes, 5 ins. c. to c 
Diameter of hole in rail to be 3-16-in. larger than diame 
ter of bolt used. The punching in splices to be alter 
nately oblong and round, to permit staggering the bolts 


Fig. 8. Four-Story Brick Building with Fireproof 
Shutters. 


in rail high enough to allow it without flange interference. 
The round hole (diameter) to be 1-16-in. larger than, the 
diameter of bolts over thread. 

It is generally conceded that for variations of tempera- 
ture from — 30° to + 120°, a 30-ft. rail will expand about 
%-in. If the center remains stationary, half of this, or 
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4-16-in., will be the movement at each end, and the 3-16- 
in. between diameter of bolt and hole in rail will just per- 
mt this. There is a tendency among some engineers to 
reduce this allowance in the heavier rail now being used. 
At the same time, there is a tendency toward rails 33 ft. 
long, so that it is probable the above-mentioned allow- 
ance will still be satisfactory for the 33-ft. rails. Where 
45-ft. or 60-ft. rails are used, a corresponding allowance 
for expansion will have to be provided for. 

Your committee was requested to report on the current 
practice and advisability of blocking frogs, guard rails 
and switches. Replies received from 87 roads, represent- 
ing about 140,000 miles, favor blocking in the proportion 
of about 3% to 1. Some of these favor only metal block- 
ing, attached securely to the rail, but while the very best 
obtainable should be used, any blocking is better than 
none, as tending in some measure to prevent loss of life 
and limb. The experience of those who have used the oak 
blocking, cut to fit the rail-section and applied with car- 
riage bolts, is very satisfactory. 

The heels of frogs should be made with a steel filler 
block, to fit the section of rail securely bolted in, with 
the outer end of filler planed off %-in. below top of rail, 
to act as a riser for the outer edge of worn treads. The 
wings and throat of all frogs should be blocked with a 


D. W. Lum, C. F. Loweth, F. M. Bisbee, H. G. Fleming, 
W. A. Grondahl, F. P. Gutelius, J. C. Haugh, Theo. D. 
Kline, W. I. Lee, C. C. Mallard, F. C. Miller, A. F. Robin- 
son, O. J. Travis, Job Tuthill, I. O. Walker, Committee. 

Fences and Cattle-Guards. 

So universal for railway purposes has become the use 
of the woven and barbed wire fences that this report 
is practically restricted to the consideration of fences of 
that description. 

Your committee recommends the use of woven wire in 
preference to barbed wire. and suggests gage No. 7 for 
top and bottom wires; No. 9 for intermediate wires, and 
No. 11 for stay wires. There should be nine wires, spaced 
4, 4%, 5, 5%, 6, 7, 8 and 9 ins.; the bottom wire to be 
3 ins, above the ground; the spacing of the stay wires to 
be 12 ins. apart. This gives a 49-in. weave, the top wire 
coming 52 ins. above the ground. The weight of this 
fence will be 12% Ibs. per rod, 76% Ibs. per 100 ft., and 
4,080 lbs. per mile. Heavier top and bottom wires are 
recommended than are generally being used. The life of 
the fence largely depends upon these two wires, and 
both are subject to greater strains than the other wires, 
the bottom wire in addition having excessive corrosive in- 
fluences to contend with. 

While your committee recommends as a standard the 
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PLAN OF FOUR-BOLT AND SIX-BOLT RAIL JOINT RECOMMENDED BY COMMITTEE ON 
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metal or wood blocking, shaped to fit rail-section; giving 
1\%-in. flange clearance, and securely bolted to frog. 

Garrett Davis, E. H. Lee, F. R. Coates, John Doyle, 
Cc. B. Hoyt, D. MacPherson, G. A. Mountain, J. C. 
Sesser, Committee. 


Wooden Bridges and Trestles. 
SPECIFICATIONS FOR PILES AND TIMBER. 


PILES.—All piles of whatever kind shall be cut from 
growing trees, free from wind or heart shakes, large oc 
unsound knots, decay or other defects which would impair 
the strength of durability of the pile. Only butt cuts, cut 
about the ground swell of the tree, and with both ends 
cut square, will be accepted. They shall be peeled of bark 
and the knots trimmed, and the specified sizes shall be, 
after peeling, straight and uniformly tapering. 

OAK PILES.—Shall be of the variety of white, burr or 
post oaks, with wood of close, firm grain, and with a sap 
ring not over 2 ins. thick. They shall be not less than 12 
ins. diameter at 6 ft. from the butt, and when 28 ft. or 
less in length they shall be 10 ins. diameter at the top or 
small end, and where 30 ft. in length or longer shall be 
not less than # ins. at the top. 

NORWAY PINE AND TAMARACK PILES.—These shall 
not be less than 14 ins. nor more than 1S ins. diameter 
at the butt, and where 36 ft. or less in length shall be 
not less than 10 ins. in diameter at the top, and where 
over 36 ft. in length shall not be less than 9 ins. at the 


top. 

Lona LEAF PINE PILES.—These shall be strictly 
long-leaf southern or yellow pine, and no doubtful grades 
will be accepted. They shall be hewed square, with all 
the sap removed. They shall be not less than 12 ins. or 
more than 14 ins. square at the large end, or 8 ins. square 
at the small end, and must be smoothly hewed without 
large or deep score hacks. 

CEDAR PLLES.—These shall be of white or red cedar. 
White cedar piles shall be not less than 14 ins. diameter 
at the butt and 9 ins. at the top where less than 30 ft. in 
length. Where over 30 ft. in length, they shall be not 
less than 8 firs, diameter at the top. Unsound butts will 
be accepted if the defect is not more than 5 ins. diameter, 
and there must be at least 5 ins. of sound wood all 
around the defect. Red cedar piles shall be not less than 
12 ins. at the butt and 8 ins. at the top. 

TIMBER.—AIl timber of whatever variety shall be cut 
from sound live trees, and shall be sawed full size, square 
in section and out of wind. It shall be free from wind 
shakes, large or unsound knots, pitch seams, decay or 
any other defects which would impair its strength and 
durability, and shall generally be free from sap. 

LONG LEAF PINE.—This shall be of the variety known 
as long-leaf southern or yellow pine, and no loblolly or 
other doubtful grades will be accepted. The wood must 
be close, firm grained and free from red heart or red-heart 
streaks: sound knots not over 1% ins. diameter will Le 
allowed, but knots must not be in groups. Sap wood will 
be allowed on one or more of the four sides to an extent 
of not more than 15% of the surface of any one side, and 
at any one point throughout the length of the piece. 

FIR.—This shall be of the variety of Douglas fir, some- 
times called Oregon or Washington fir, and may be the 
yellow or red varieties, preferably the first. It shall not 
have at any point of its length and at any edge sap wood 
more than 2 ins. in width, and shall be free from knots 
over 1% ins. diameter, except that in long stringers sound 
knots not over 2% ins. diameter will not be cause for re- 
jection if not more than 4 ft. from the end. 


woven wire fence, the following recommendations are 
made for the construction of the barbed wire fence where 
used. For a hog-proof fence, the first four wires to be 
“thick set,’’ with four-point barbs, 3 ins. apart, the spac- 
ing of these wires to be 3, 4 and 5 ins., respectively. The 
next four wires to be ‘regular’ or “‘cattle,’’ with two- 
point barbs, 5 ins. apart, the spacing to be 6, 7 and 8 
ins., numbering upwards. The top wire to be No. 7, 
plain wire, 8 ins. above the next lower wire. The bottom 
wire to be 3 ins. from the ground. If a plank is used at 
top, 1 x 6 ins. is recommended, to be nailed to the face 
of the post, in which case the top smooth wire and the 
next lower barbed wire should be omitted. A bottom 
plank is not recommended on account of its being subject 
to rapid decay and liable to be burned by fires on the right 
of way. If difficulty is found in maintaining a hog-proof 
fence with the spacing of wires recommended, the intro- 
duction of vertical stays is suggested; these stays to be cf 
No. 7 wire, spaced not more than 3 ft. apart. 

For a cattle-proof barbed wire fence, five wires, spaced 
from ground to boitom wire 6 ins., and remaining wires 
spaced 10, 12, 12 and 12 ins. is recommended, the wires 
to be ‘‘regular’’ or ‘‘cattle,’’ with single barbs 5 ins. 
apart. 

It is to be understood that these recommendations are 
made from a construction standpoint only, and should te 
considered in connection with the statutes of each state 
in which the fencing is done. The wires should be 
placed on the side of the post away from the track, except 
on curves, where they should be so placed that the pull of 
the wires is against the post. 

All wires and staples should be thoroughly galvanized. 
Attention is called to the fact that there is a general 
and apparently well-founded complaint in regard to the 
rapid deterioration of the so-called galvanized wire. 

A. 8S. Baldwin, E. G. Ericson, H. Baker, C. F. Blue, 
Cc. H. Ewing, T. L. Hanley, A. G. Norton, W. D. Will- 
iams, Committee. 

Records, Reports and Accounts. 

The committee believes that printed blanks for bridge 
office records are not necessary on small roads, because 
such information is required only once or twice a year, 
and a suitable blank may be readily prepared by the cler- 
ical force. However, large systems of railways, having 
several grand divisions and many minor divisions, require 
uniformity in the methods of reporting information for 
the use of general officers. and on some roads printed 
pamphlets are distributed to the proper officers on the 
different divisions, to be filled in periodically with the 
desired information. 

The committee believes that to a large extent the 
economical working of the bridge department depends 
upon the completeness and accuracy of its records, and, 


keeping this fact in mind, as well as the pro; 
every working bridge department is to some ea 
of the chief engineer's department, the proy 
of whose work is dependent upon accurate an: 
bridge records, the Committee recommends th 
eral subject of bridge office records should recs 
study before the association is asked to 
forms for reporting information. 

CONCLUSIONS.—In bridge inspections ther: 
a clear distinction made between current ins; 
general inspection. The purpose of the current 
is to keep the structure in safe condition, 
discover any defects, and to report same prompt 
repairs can be made before the safety of the «: 
affected. It is important that a simple record 
made while at the bridge and the superior «* 
advised of all such inspections promptly, whethe; 
a bridge mechanic, gang foreman, division bride 
tor, master carpenter, or others. 

The purpose of the general inspection, freque: 
the annual inspection, although in many cases 
semi-annually, or even quarterly, is not only to 
maintenance work of the division organizatio: 
make a more careful investigation of importan 
and structures on the entire road, and, further. 
tain and settle what extensive repair work 0: 
work should be done in the following working s 

The general forms of the railway should be w-. 
departments, including the bridge department, « 
applicable; for example, one form for report 
should be used in all departments, the blank }. 
signed accordingly. 

Edwin F. Wendt, Walter G. Berg, H. F. Baldwin. \ 
Byers, W. S. Kinnear, F. L. Nicholson, F. W. s..; 
ough, J. BE. Turk, H. A. Woods, E. K. Woodwarc 


mittee. 
Water Supply. 

The water used in boilers is practically limited : 
found in the territory in which the railways are 
While it is, of course, possible to haul water, yet :h. 
pense of this is almost prohibitive, except in ¢x: re; 
cases. 

In locating water-supply stations it is, as a rule. ad- 
visable to avoid taking water from wells, if water can be 
obtained from lakes or streams. Well water usually has a 
bright, clear appearance, and for that reason is often 
selected in preference to river water that may contain sus- 
pended matter at certain seasons; yet the well water may 
contain in solution so much solid matter, which wil! bé 
deposited in the boilers, that its use will prove to be 
very expensive. A certain railway runs for several hun 
dred miles close to the bank of a large river, the wate 
of which is unusually soft and good for boilers, yet the 
water supply for this railway was taken largely from 
wells that produced hard water. When this line was 
absorbed into a larger system, one of the first changes 
made was to abandon the wells and use water from the 
river, 

The scale-forming and corrosive impurities cause mos' 
of the trouble with water in boilers. The impurities of 
these two classes can be removed from the water before 
it is put into boilers by proper treatment with chemicals 
In most localities the principal trouble is due to the 
carbonates and sulphates of lime and magnesia that ar 
in solution, causing the water to be hard. 

The hardness of water is often described as temporary 
hardnesrs and permanent hardness. By temporary hard 
ness is meant that due to the carbonates of lime and mag 
nesia. This hardness can be removed simply by boiling 
the water. By permanent hardness is meant that due to 
the sulphates of lime and magnesia. This hardness 
cannot ,be removed by boiling. If these compounds of 
lime and magnesia are removed from water it will soften 
They can be precipitated by treating the water with chem 
icals. Any matter in suspension in the water will at the 
same time be precipitated. 

To precipitate lime and magnesia carbonates from hard 
water it is only necessary to remove from the water tle 
carbonic acid gas that holds them in solution. Com- 
mon slaked lime is the cheapest known chemical that 
will do this and not leave any byproduct in the water. 

To precipitate lime and magnesia sulphates from hard 
water it is necessary to decompose them. Carbonate of 
soda, commercially known as soda ash, is the cheapest 
known chemical that will do this. It leaves dissolved 
in the water as a byproduct sulphate of soda. This does 
not form scale. 

The process of water-softening may be divided into two 
parts: (1) Mixing with the hard water the proper qu"- 
tity of slaked lime required to precipitate the carbona\: of 
lime and magnesia and also the proper quantity of -o1a 
ash required to decompose the sulphates of lime and mag- 
nesia. The hardening matter is thus taken out of so!) 100 
but left in suspension. (2) Separating the matter in sus- 
pension from the softened water. The process, the: fore 
is a mechanical as well as a chemical one. 

WATER-SOFTENING PLANTS.—There are two ge" 
types of water-softening plants, namely, the interm'™ 
type and the continuous type. 

In the intermittent. type the hard water is mixed! 
the proper quantity of c¥emicals and the mixture al 
to stand in one or more large tanks or reservoirs unt 
solid hardening matter that is thrown out of soluti: 
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~ieals has settled. The clear softened water above 
pitated solid matter is then drawn off, generaily 
: suction pipe attached to a float, and used.at once 
: in a supply tank. When after some weeks it be- 

necessary to remove the precipitated solid matter 

‘ tanks or reservoirs, it is diluted with hard water 
wed to run out through a hole in the bottom. 
continuous type the top of the apparatus is lo- 
ve the top of the supply tank. The hard water 
ieals are mixed at the top of the apparatus and 
-ed through one or more chambers that are pro- 
th plates or other devices designed to collect the 

~ 


Position A. 


Position C. 


ig. 1. A New Derailing Device for Sidetracks. 
Hayes Track Appliance Co., Geneva, N. Y., Makers. 


precipitated solid matter and deliver it at the bottom of 
‘he apparatus, from whence it is discharged daily. The 
soft water generally passes finally through a filter and is 
discharged into a supply tank. 

The cost of a water-softening plant set up ready for use 
varies from, say, $2,000 to $10,000, or more, depending 
largely upon the type of plant, its capacity and local con- 
ditions. 

The principal item of expense of softening water is for 
chemicals. The item of labor is small, because the little 
extra labor required—such as weighing out the chemicals 
-is usually done by the regular pumper. The amount 
of chemicals required varies according to the quantity of 
lime and magnesia compounds that are to be removed 
from the hard water. The character of these compounds 
also affects the cost. If the hardness is due to carbonates, 
such hardness is removed by the use of slaked lime alone, 
and the cost, therefore, is much lower than if the hard- 
ness is partly or wholly due to sulphates, which are re- 
moved by the use of soda ash. The average cost for chem- 
icals required to soften the railway water supply in the 
territory between Chicago and the Missouri River is 1.4 
cts. per 1,000 gallons. 

Some of the benefits derived from the use of soft water 
in boilers are as follows: (1) Hard scale and corrosion; 
(2) less fuel consumed: (3) decreased boiler repairs; (4) 
more time in service; (5) more satisfactory service; (6) 
fewer boilers in service; (7) longer life of boilers. 

L. Frazier, O. D. Richards, J. A. Barnard, G. M. 
Davidson, F. A. Delano, Paul Jones, W. A. McGonagle, 
S. D. Pugh, C. A. Wilson, Committee. 


PAVEMENT MILEAGE IN PORTLAND, OREGON, is 


given in the Mayor’s annual report for the year 1903, as 
follows: 


Miles 

Wood block pavement..... 1.70 
Graded streets, 78.46 

Concrete, stone, brick and asphalt sidewalks...... 39.19 


A NEW DERAIL FOR SIDE TRACKS. 
A derailing device to prevent trains and cars 
on a side track from fouling the main track when 
he switch is set for the latter, is now very gen- 
rally used, and the accompanying cuts repre- 
sent & device of this kind which is already in 


somewhat extensive use. The special features 
claimed for it are that it is very simple and inex- 
pensive, it is not affected by snow, it leaves the 
track rail unbroken, and it operates in such a 
way as to be reliable in action and economical in 
maintenance. 

The device consists essentially of two parts: 1, 
the derail proper, traveling on pins; 2, the base, 
which is attached to the ties and has an inclined 
grooved path. It is made of malleable iron and 
weighs 105 Ibs. The derail is connected to the 
switchetand. When the switch is set for the 
main track, the head of the movable derail rests 
on the side track rail, as shown at A, in Fig. 1. 
When the switch is set for the side track, the 
switch connections draw back the derail, and the 
shape of the grooved path is such that the derail 
first rises above the rail, as shown at B, and then 
drops below it, as at C. The view in Fig. 2 
shows the derail in position with the switch set 
for the main track, and also shows it connected 
to an interlocked dwarf signal. The derail and 
detector bar are operated by a pipe line from the 
tower; a second connection from the derail runs 
to the wire bolt-lock which controls the signal. 
The extra force at the lever to operate the derail 
is said to be hardly noticeable. It will be noted 
that a derailed wheel will fall clear of the de- 
vice. . 

This derail was invented a few years ago by 
Mr. S. W. Hayes, M. Am. Soc. C. E., then En- 


gineer of Maintenance-of-Way of the Cleve- 
land, Cincinnati, Chicago & St. Louis Ry. 
He received instructions to equip a _ large 


number of side tracks with derails, but as 
split-switell derails were expensive in first 
cost and maintenance, attention was given 
to the design of a device which would be more 
economical and equally efficient. The derailing de- 
vice above described was evolved, in a rather 
crude form, and several were put in service. Af- 
terwards, when its advantages became apparent, 
it was perfected and patented. TheC., C., C. & St. 
L. Ry. has so far bought 300, and other roads 
have bought smaller numbers; these latter in- 
clude the Pennsylvania R. R., the Terminal R. R. 
Association of St. Louis, the Alabama Great 
Southern Ry., and the Brooklyn Heights St. Ry. 


railed with these devices, and they are as positive as any- 
thing we know of. We have never had one fail to de 
rail. They are thoroughly adaptable to almost any kind 
of connection. Any switchstand that will give 5 ins 
throw to the rod will operate the derail. The cost is very 
light, the labor of installing is light, and the maintenance 
is almost nothing. The best thing about it is that it fis 
less affected by snow and ice than any derail or derailing 
device we have ever seen. Most derails, in bad weather, 
are a menace and seem to derail too often when they 
should not. 


THE CONSTRUCTION AND OPERATION OF COAL PIERS.* 


Coal piers used by railways for handling coal from cars 
to vessels are variously known as coal piers, coal docks, 
coal wharfs, coal trestles, coal chutes, coal dumps, coal 
tipples, etc. They may be divided into two general 
classes: (1) Piers where coal ig elevated by machinery 
and then run by gravity into boats, or handled by ma- 
chinery entirely. (2) Piers where coal is handled from 
cars to boats by gravity, i. e., where the car is raised to 
such elevation as to allow the coal to run by gravity into 
boats. Combination coal and freight pier is in use by the 
Louisville & Nashville Ry. at Pensacola. 

In the handling of coal it is important to prevent its 
breakage, as far as possible, but this breakage must oc 
cur more or less, and unless special care is taken this 
may result in great loss. The larger lumps are broken up 
and a quantity of chips and dust is produced As some 
of this fine stuff is lost and some of it is not used, there 
is a loss in the actual quantity of the coal. And since 
the smaller coal sells at a lower price, there is aiso a loas 
in quality. The above applies particularly to bituminous 
coal, since this is softer and more fragile than anthracite, 
and contains much more volatile matter. Anthracite coal 
is, of course, subject to the same deterioration, but in 
less degree. At points where coal is shipped in great 
quantities, deterioration by breakage is an important mat 
ter, as it affects every ton of coal handled, and virtually 
increases the cost of handling the coal by the amount the 
coal loses in value and quantity. Means for reducing the 
breakage of coal in handling it, both by machinery and 
by gravity, at coal shipping piers, are noted in this report 
(1) PIERS WHERE COAL IS HANDLED BY MA- 

CHINERY. 

This type of pier, although especially adaptable under 
certain circumstances, is not in general use. The most 
common examples of these piers are where the cars are 
elevated and tilted bodily by machinery, and some of these 
piers and car-dumping machines are described later on in 
this report. Another type is where the coal is dumped 
from cars into a hopper and then elevated by means of an 
endless-chain elevator, or scraper, to such height that the 


FIG. 2. HAYES DERAILER CONNECTED TO AN INTERLOCKING PLANT. 


Until a few months ago it was manufactured to 
order, but it is now being made and introduced 
by the Hayes Track Appliance Co., Geneva, N. Y. 
The following is the substance of a letter from 
the Cleveland, Cincinnati, Chicago & St. Louis 


Ry. in regard to a practical experience with the 
device: 


This lifting derail is just the thing, and for some time 
we have been using it exclusively at interlockings, except 
in the main tracks, where we are still using a switch de- 
railing device. We contemplate, however, putting a sim- 
pler and cheaper derailing device in our main tracks. 
There is no reason why this will not answer. If there 
is any doubt, we could put one on each rail. We have 
had, unfortunately, a great many trains and engines de- 


coal will run into the boats by gravity. The operation is 
similar to that employed at many locomotive coaling sta 
tions. This type is adaptable to those locations where the 
upland, back of the pier, is limited, i. e., where there i. 
not room enough to turn the cars fo that they can be run 
on the pier. An example of this case is where the supply 
track runs at right angles to the pier and close to the 
shore end. Some plants of this type are noted further 
on in this report. 
(2) PIERS WHERE COAL IS HANDLED BY GRAVITY 
This type of pier is by far the most common and it iw 


*Abstract of a committee report prepared for the an- 
nual convention of the ‘American Railway Engineering and 
Maintenance of Way Association at Chicago, March 15 to 
17. Committee: W. G. Beslier, E. E. R. Tratman, J. A. 
Atwood, M. 8. Bilaiklock, E. P. Dawley, €. F. W. Feit, 
F. O. Metcher, G. F. Morse, C. 8. Sims, F. 8. Stevens. 
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adaptable to almost any location. 
eral layouts for these piers: 

(A) Piers having berths or water on one side only, such 
as a pier alongside of a canal. (B) Piers having berths or 
water on both sides, such as piers running out into the 
water, square with the upland. These two layouts are 
further divided into: (1) Piers having locomotive in- 
clines, or where the cars are placed on the upper level by 
a locomotive. (2) Piers having inclines up which cars 
are hauled to the upper level by means of a cable and sta- 
tionary engine. (3) Piers where cars are run onto the pier 
at the upper level by gravity. 

(A) PIERS HAVING BERTHS ON ONE SIDE. 

(Al) PIERS WITH LOCOMOTIVE INCLINE.—The 
simplest example of this type of pier is where cars are 
placed by a locomotive and taken away again by the same 
means. (Fig. 1.) 


There are two gen- 


Canal 


Fig. 1. 


In the case of a level upper deck the cars have to be 
placed by the locomotive over the pockets, or chutes, into 
which the car is to be unloaded, or they must be moved 
along by the aid of pinch bars, Another form of this same 
type of pier is to have the top deck on a grade, so as to 
be able to move the cars to any particular pocket by 
means of gravity. The top deck can be sloped in either 
direction. In cases where the top is sloping in the direc- 
tion of the locomotive incline, cars can be placed by thd 
locomotive on the “tail tracks’’ and “‘spotted”’ by gravity 
over the proper pocket. In this case, when the locomotive 
incline is not too steep (preferably not over 24%%), the 
empty cars can be let down to the yard level by gravity. 


Aeturn Track 
Fig. 2. 


Another type of pier similar to the one above described 
is where the cars are placed on the upper deck by the lo- 
comotive and the empties are returned to the yard level 
by gravity. (Fig. 2.) This can be accomplished by plac- 


mg the return track on the opposite en@ of the pockets ™ 


to the locomotive incline, or by meéhs of a switchback the 
cars are returned to the same end as the locomotive 
incline. 


ranged that cars will feed to the foot of the incline plane 
by gravity. 
(B) PIERS WITH BERTHS ON TWO SIDES. 

(B1) PIERS WITH LOCOMOTIVE INCLINE.—The 
simplest type of this kind of pier is arranged similar to 
pier shown in Fig. 1, with berths arranged on each side. 
Where the top is level, it is objectionable on account of 
not having the assistance of gravity for moving the cars. 
Another form of this type of piers is to have the empties 
returned from the sea end of the pier by means of gravity 


Plane 


Gravity Feed to Foot of 
Incline 


Fig. 3. 


(A2) PIERS HAVING INCLINED PLANES..AND 
BERTHS ON ONE SIDE ONLY.—This type of pier is 
similar to those described above, except that the in- 
clined plane replaces the locomotive incline. (Fig. 3.) 

Another form of this same type of pier is to place the 
inclined plane at the side of the pockets, as shown in 


Fig. 4. This form has the advantage of being able to get 
suitable yard tracks ahead of the plane when the length 
of the layout is limited. A further advantage is that in 
case of accident to the machinery operating the inclined 
plane, the pier can be operated from the return track in- 
cline by a locomotive. In this case the pier takes on the 
characteristics of a pier described under the head of Al. 
The supply tracks (loaded-car yard) should be so ar- 


Track 
Return Track 
Return Track 
—> Dativers 
= Return Trach 
Locomotive Incline Delivery Trach 
Fig. 5. 


and a switchback (Fig. 5). Piers of this design usually 
have three or five tracks, the middle track (or ‘well 
track’’) being used as the return track. 

Another arrangement for this type of pier is to have the 
locomotive incline placed on the pier, delivering ‘the cars 
to the upper level at the sea end. The empties are re- 


Fig. 6. 


turned by gravity to the yard at the shore end (Fig. 6). 
The advantage of this arrangement is that the sea end is 
made the high point of the pier and the location of the 
high chutes. This is desirable, as it locates the berths for 
the large vessels at the sea end, which is the proper place 
for them. Another advantage of this arrangement, es- 
pecially in the case of long piers, is that a very low grade 
incline can be used, thus increasing the tonnage a loco- 
motive can place on the upper deck per trip. This type 
of pier also economizes in space longitudinally; the shore 
end being the low point, space is saved in the length of 
the return incline. 

(B2) PIERS WITH INCLINED PLANES.—Inclined 
planes are usually resorted to where the room ahead of 
the pier is not sufficient for a locomotive incline. The 
usual practice is to have two inclines, one for each side of 
the pier. The pier is operated by gravity, and empties 
are returned by means of a switchback at the sea end. 
In all other respects, excepting the incline plane which 
replaces the locomotive incline, the pier is operated the 


= 


same as described under head of Bl (Fig. 7). The 
supply tracks or loaded-car yard should be so arranged 
as to feed cars to the foot of the incline by gravity. 

Another form of this type of pier is to place the in- 


Fig. 7. 


Fig. 8. 


clined plane at the sea end, as shown in Fig. 8. This ar- 
rangement is particularly advantageous where the upland 
is limited and of sufficient height to feed cars to the foot 
of the plane by gravity. It has the further advantage 
of reducing the width of the pier. The location of the 
supply track, which is generally placed in the middle, 
is such that it does not require an open well. The tracks 
on the upper deck can be carried across the full width 
of the pier, except for the hole where the incline plane ele- 
vates the cars. The saving in width of pier for this ar- 
rangement is about 12 ft. for the entire length of pier. 
This type also economizes in space longitudinally in cases 
where the general yard level is high. The shore end being 
the low point of the pier, the cars are returned about to 
the elevation of the yard. 

(B3) PIERS OPERATED BY GRAVITY.—It sometimes 
happens that the piers are located where the upland back 
of the piers is high enough so that cars can be run on the 
upper deck by gravity (Fig. 9). This arrangement is ob- 
viously the most economical in operation. 


Vol. LI. 
SCALES.—Track scales should be provided fo, 
whe-e the business warrants it. The location of ¢ 
can be either at the head of the pier on the u; ‘ 
K, 


Fig. 9. 


or at the entrance of the loaded-car yard. At . 
it is necessary to weigh the empty cars. In : 
scales should be on the return track also. 
VERTICAL CURVES.—In all cases vertica 
should be provided for at the change of grade. | 
the curves should extend over three or four bent 
a distance of from 35 to 50 ft., and, where circur 
will warrant it, it is desirable to have longer 7 
curves. 
SWITCHBACKS.—These should be made so a 
automatically. The usual method is to have a 
head rod of the switch. In some cases, wher 
limited, a transfer table or a pivot table is us: i y 
tables are arranged to work automatically by m: f 
counterweight. The normal position is in line \ tk 
delivery track. Cars are run on the table, and : 
moves, by weight of the car, to the return track 
then moves off by gravity, and the counterweight 
turns the table to its first position. (Fig. 10.) 


Delivery Track 


wot 
Delivery Track —> 
Fig. 10. 
GRADES.—The grade for a locomotive incline may be 


made -~ steep as about 5%, but seldom above this figure 
In practice, however, most piers do not have over 3% 
grade on the approach. Where steep locomotive inclines 
are used, it is desirable to have a long track ahead of the 
pier for the locomotive to get up speed before reaching 
the incline. “The grades on the piers in practice are gen- 
erally made from 0.8 to 1.5%. It is difficult to determine 
just what grade to use. In summer time cars in good 
condition will run freely on a grade as low as 0.8%. In 
winter time some difficulty is experienced even with higher 
grades. Usually where a grade is less than 1% a short 
sharp grade is introduced at the head end of the pier to 
give an impetus to the cars. It is also desirable to 
have a short sharp grade where the cars run on the 
switchback. 

Grades of 1 to 144% for the general grade on top of the 
pier are demonstrated in practice to be about right for 
piers in northern climates. Where a lower grade than 
1% is used, a short grade of 14%% at the point where cars 
start to move by gravity is advantageous. Grades for 
return track can be somewhat steeper than for the de- 
livery tracks, but good practice is to keep the grades below 
2%, and preferably about 144%. In practice where inclined 
planes are used the grades are from 12 to 25%, usually 17 
to 22%. 

TRACKS ON TOP OF PIER.—Where more than one 
track feeds a single chute it is desirable to arrange cross- 


overs between the berths, as shown in Fig. 11. By means 
of these crossovers cars can be passed around any car tha! 
has been stopped over a chute for unloading. A car stand- 
ing at (A) would block traffic on that track. Should a car 
on the track behind (A) be required at (C) or (E) it can 
be passed around the car standing at (A) by means of the 
crossovers on either side of (B). ; 
POWFR INCLINED PLANES.—An inclined plane 
operated by a cable and stationary engine, usually placed 
under the incline. There are two systems in use, one 
using a small car, or ‘“‘barney,” attached to the end of 
the cable, running on a narrow-gage track between the 
standard-gage track rails. This “barney” is dropped 
into a pit at the foot of the plane. Cars are placed abead 
of the “‘barney,”’ and the cable is wound up, the ‘‘barney 
rising out of the pit and engaging the rear end of the « mee 
By means of the cable both are drawn up to the us out 
level. The “barney” is hauled back to the pit agal: Ris 
means of a small cable, ready for the next car. The other 
syster is to have a continuous cable, the cars being 4! 
tached to the cable by means of a short cable, having 4 
hook on one end to engage an eye in the main cable " 
a link on the opposite end to attach to the drawhead o! 
the car by a pin. Where the continuous eable syste: 
used the ‘‘bull’”’ pulley should be placed far en 
ahead of the top of thé incline to prevent a downward 
on the drawhead. It is not customary to take up ! 
than one large car at a time. 
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» most cases where piers have berths on each side and 
turn track in the middle, there is one incline for 
», vide, with separate drums and engines. These drums 
‘ > arranged that the shaft can be connected by a 
»- thus, in case of a breakdown of one engine, the 
% can be worked together. It is the practice, how- 
+o use one incline at a time. The men employed on 
nelines, both at the top and bottom, including the 
oman, cross from one incline to the other as the 
ar elevated. 
pee OF TYPE OF PIER AND APPROACH. 
most cases where inclined planes have been used, 
om ahead of the pier is s0 limited that a locomotive 
. for the shore end could not be considered. An 
ed plane is, however, an economical arrangement 
ore the tracks ahead of the pier can be arranged so as 
feed the cars by gravity to the plane, thus dispensing 
the services of a locomotive. Where this arrange- 
ent is not possible, and a locomotive is required to feed 
cars to the plane, it is more economical to let the 
motive place the cars on the upper deck, if room is 
.lable. This arrangement is also more elastic than 
the incline ig used, as it allows more locomotives to 
- ted when traffic is heavy. One engine can be em- 
ved in pushing cars up the incline while others are 
ng cars in the yard. 

tp all cases tracks should be arranged to make the least 
I smber of shifting operations in the yard. Usually a large 
umber of short tracks are required to sort cars with the 
different sizes and kinds of coal. Hence, when this is 
the case, the loaded-car yard should consist of a number 
of short tracks or a “‘gridiron’’ arrangement with ladder 
at each end. For the empty-car yard, usually a few long 
tracks will suffice, as no sorting is necessary. In all cases 
where steep locomotive inclines are used, a long track 
should be provided so that the train can get up speed to 
overcome the grade on the incline. 

Where the loaded-car yard is at such a height that cars 
can be run on the upper deck of the pier by gravity, the 
loaded-car yard can lead directly onto the pier. Obviously, 
piers that are so situated that the yard together with 
the pier can be operated by gravity are by far the most 
economical. 

COAL-CAR DUMPING MACHINES. 


For the rapid handling of coal (and ore) from cars to 
vessels machines have been introduced which pick up the 
loaded cars (containing 30 to 50 tons of coal each) and 
dump their contents at once. It has already been ex- 
plained that in the handling of coal it is important to 
prevent its breakage into smaller sizes as far as possible, 
and, while a certain proportion of loss and breakage is 
inevitable, the car-dumping plants include special pro- 
vision for reducing this to a minimum. This is done by 
preventing the coal from dropping or falling freely from 
any height. It is caused to slide or roll down inclined sur- 
faces, and where vertical chutes are used they are kept 
so full that the coal ‘‘flows’’ rather than ‘‘falls’’ through 
them. 


THE McMYLER MACHINE (McMyler Mfg. Co., Cleve- 
land, O.)—In the first machines built by this company the 
cars were dumped endways. The loaded car was hauled 
up an inclined girder forming a ‘‘see-saw’’ or ‘‘teeter- 
board,” the outer end of which projected over the hatch- 
way in the vessel’s deck. The car being in position, and 
held by stops and clamps, the girder was then tilted to 
discharge the coal through the end of the car. The first 
machine was installed at Ashtabula, O., and another at 
Fairport, O.; both of these are still in service. These ma- 
chines, however, necessitated the use of cars having end 
gates, and they have been superseded by the side-dumping 
machines, which can handle any style of coal car. The 
company has built 14 machines and is now erecting at the 
Hoboken pier of the Delaware, Lackawanna & Western 
Reilroad the first machine of this type for handling an- 
thracite coal. These machines were built under the super- 
vision of Mr. F. W. Lovell, as Chief Engineer for the Mc- 
Myler Company. 

The style of the latest machine is shown in Fig. 12. It 
consists of a steel frame and the necessary mechanism 
for hauling cars in, elevating them and tilting them; also 
for moving the chute for delivering the coal into the ves- 
sels, and for clearing the vessels as they arrive at and 
leave the machine, 

The operation is as follows: The loaded car is placed 
in the yard and moved to a point near the machine; this 
's usually done by gravity, but sometimes by an endless 
rope haulage system. The car is then hauled up the in- 
cline into the machine by means of a haulage engine. 
it is automatically clamped, hoisted to any desired height, 
and turned over sideways, delivering its contents into an 
inclined triangular apron, the car being at the base of 
the triangle. The apron is adjustable as to height, to suit 
different vessels, and from its apex the coal runs through 
4 Vertical chute into the hold of the vessel. The coal 
simply slides down the apron, and as the chute is quite 
full the coal has no drop, but flows down in an unbroken 
stream. The chute is telescopic, so as to be adjusted to 
wi height of the apron or any depth of hold. It is also 
‘!voted, so that coal can be delivered at the sides as well 

. at the middle of the hold. The apron will hold 70 tons 

‘ coal, or two carloads. When the car has been dumped 


the cradle is lowered, and the car is pushed off by the next 
loaded car entering. 

The machine is usually operated by steam power, and 
two steam winches are placed on the pier or dock for mov- 
ing the vessel so that the different hatches will come 
under the chute. It is designed for handling either an- 
thracite or bituminous coal, and provision may be made 
in the apron for screening the coal. The machine will 
handle all sizes of cars found in the coal trade (without 
any alterations), and will deliver coal into all kinds of 
vessels. When working under favorable conditions the 


machine can handle 30 cars or 1,000 tons per hour, and 
this rate has been attained with the machine of the Cin- 
cinnati, Hamilton & Dayton Ry. at Toledo. The force 
required is given ag follows: 


One man to operate the 


Fig. 12. McMyler Coal Car Dumping Machine. 


cradle and apron, one to operate the telescopic chute, one 
to operate the car-handling machinery, one fireman and 
one oiler. 

THE BROWN MACHINE (Brown Hoisting & Conveying 
Machine Co., Cleveland, O.).—In this machine the cars 
are elevated and tilted sideways to discharge their con- 
tents, but the car is not raised to a great height and the 
coal is not delivered directly into the hold of the vessel. 
The tilting cradle is mounted in a steel house or tower 
and the operations of the machine are as follows: 

When the cradle is in its lowest and normal position, 4 
loaded car is pushed into it by a pushing device (a ‘“‘bar- 
ney” or ‘‘ground-hog’’), which lies in a pit between the 
track rails, when not in use, and is operated by a cable. 
When in the cradle the car is clamped by means of hy- 
draulic clamping bars. The engine is then started and the 


LIST OF RAILWAY COAL PIERS. 


cradle is slowly revelved sideways until the car is upside 
down. During this movement the coal has reiled, rather 
than fallen, from the car into six hoppers attached to the 
cradle, and each hopper has entered a transfer tub, or car, 
the six tubs standing on a flat car alongside the cradle 
The hoppers have bottom doors, which are automatically 
released on touching the bottoms of the tubs. The cradle 
is then returned to its normal position, leaving the coal 
in the tubs, where it has been deposited quietly and with- 
out falling, so that there is practically no breakage. The 
empty car is then run out of the machine by gravity and 
another loaded car pulled in. In some cases cars can 
also be fed into the machine by gravity. 

As soon as the cradle is clear of the tubs, the car on 
which they are mounted is hauled away and its place is 
taken by another car with six empty tubs. Running over 
the machine, on a runway parallel with the face of the 
pier, are two overhead steam traveling cranes, having a 
speed of 600 ft. per minute. These have projecting girders 
extending beyond the face of the pier, but capable of being 
moved in and out, so as to clear the masts of vessels 
These cranes, which are operated independently of the 
rest of the machine, take the loaded tubs, one by one, 
and carry them to a point opposite the proper hatch of the 
vessel, where they are run out on the girders and low- 
ered into the hold. On touching the bottom of the ship 
or the top of the coal pile, the doors of the tub are re- 
leased and the coal rolls out as the tub is hoisted out of 
the hold again. The crane operator then returns the tub 
to its car and takes the next tub, until all the tubs have 
been emptied. The machine operator then returns it to the 
dumping machine to have the tubs loaded again. The 
crane operator can dump the tubs in the center of the 
hatch, or at either side, and can carry the tub to any of 
the hatches, and can thus keep the vessel in proper trim 
all the time it is being loaded. 

The two cranes can handle 5,000 tons in ten hours, and 
the car-dumping machine can handle twice this amount, so 
that by the use of four cranes the plant would have a 
capacity of 10,000 tons in ten hours. In 1908 one of the 
machines at Toledo, with two cranes, loaded 6,300 tons 
into a vessel in ten hours. The machines were first built 
to handle 30-ton cars, but have since been strengthened to 
handle 40-ton cars, and those now being built are to 
handle 50-ton cars. The track layout and the construc- 
tion of the pier vary, of course, with different condi- 
tions and locations. In some cases it is possible to feed 
the cars to the cradle by gravity and also to deliver them 
from the cradle by gravity; in other cases it is necessary 
to use a car-pushing device or ‘‘barney’’ to feed the cars 
into the cradle. The company has built a number of these 
machines for dumping coal cars and ore cars. 

THE WELLMAN-SEAVER-MORGAN MACHINE (Well- 
man-Seaver-Morgan Co., Cleveland, O.).—This company 
has for the last two or three years been building car- 
dumping machines almost exclusively for inland furnaces 
for iron ore, but has built one machine for handling coal 
It is situated on the Buffalo, Rochester & Pittsburg Ry. 
dock at Buffalo. On this dock the coal to be handled 
was of such a nature that it was very essential to reduce 
the breakage to a minimum. For this reagon the machine 
was built with large conveyor buckets, which carry the 
coal from the machine and lower it to the bottom of the 
hatch before dumping. Ordinarily, where it is not de- 
sired to look after the breakage so carefully, the machines 
are built with a chute, which conveys the coal from the 
machine direct to the boat. 

The buckets are designed with a movable bottom, and 
when in position for receiving coal from the car dumper 
the bottom is close to the top of the bucket. As the 


s . Gr. of | Gr. of Return 
Approach. Detiv'ry Height. Ba. 
RAILWAY Locati Grade “on | |Heyond | 
ver Per 4 
Feet Flevating Cars. | Gens, cont! Cent. | Cont. | Feet, | Feet. | Deck. {Tracks. 
ABOUT Inclined Plane 
N. Y., O. & W.| Cornwall, N. y...... 1892 50x700 | RS eer 1 4 2 
P.R.R.. Greenwich Pt.. Loco. Incline ABOUT 
|, ee Philadelphia ..... 1888) 56x650 Shore end..... 2 1 0.3 0.3 2.0 28 30 4 2 
P_R. R. Greenwich Pt., Cable Incline 
DRO isiwinas Philadelphia -| 1902/735x50 to 60 Seaend....... 17.5 3 1. 2.8 1.5 65 57.5 2 1 
0.874 
N. Y., 8. & W..| Cliffside, N.J........| 1893 65x957 | Inclined Plane | 20 2 -22 | 2.08 $1.7} 25 4 1 
Port Richmond, ABOUT | aBou 
1) eee Philadeiphia......| 1893 54x700 | Loco. Incline . | 2.95} 2 1.39 | 1.39 ; 23. id 
Bi 1898 55x761 | Loeg.Incline....| 1.25)......) 1 43.4 |...... 4 
BBB. h6s00ss Port Reading, N. J...| 1891 56 wide. | Loco. Incline | 2 1.33 | 3 isi 36. 19 4 2 
ABOUT | 
N. & W........| Lambert's Point, 1890} 50x805 | Loco. Incline....| 2.5] 1 | 0.732, 25 | 1.0 | 42. | 35 
| 1902 56x850 | Inclined Plane 25. 2 0.667 2 833) 2.833; 72.8) 74.6 2 1 
Pier No. 10. 
DL&Ww. Hoboken, X. J.....| 1884 64x995 | Inclined Plane. | 16. 2 1.0 0.8 35 25 4 1 
DL. & Ww Gravity....... Jewel. | 4 i 4.6 2 
C. RB. R. of N.J.| Jersey City, N. J. ....| 1887 38 wide. | Loco. Incline | 264 2 Bree sO! Lewis 29 20.6 2 1 
1.38 
Weehawken, N.J....| 1887) Inclined Piane ..| 17.5 1 3.06 | 4.96 |........ 36 4 1 
ABOUT 
B.&0O.........| Philadelphia, Pa..... 1893 40x700 | Loco. Incline .... 2. 18.5) 18.5 2 1 
Curtis Bay,Baltimore| 1900, 800x60 | Loco. Incline.. 15} 2/18 | 25 |-1. | 45. | 45 2 2 
0.87 
,-| Weehawken, N. J....| Inclined Plane ..| 20 2 | 1.22/14 96. | 265] «4 1 
RR 
Perth Amboy, N. J...) 1886} 70x800 | Gravity .......... | 06) 4/606 | 10 29.5 | 25 1 
44 wide. | 0.9 
GOP... 555. Newport News, Va...| 1882 5 . | Loco. Incline of 2.03; 2 0.6 0.6 j 22. 2 1 
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bucket is filled the bottom gradually lowers so that the 
coal does not drop at all. After the bucket is filled it is 
conveyed over the hatch and lowered to the bottom of the 
boat, where the top part of the bucket is drawn away 
from the bottom, allowing the coal to flow out without 
any breakage. This is illustrated in Fig. 13. Two 
buckets only are used, their combined capacity being 
ample for any coal cars now in use. 

The car dumper proper is very similar to the McMyler 
machine and was invented by Mr. G. H. Hulett. The 
loaded cars are run into the machine by a barney car, 
which disappears in a pit and allows the loaded cars to 
pass over and in front of it, when by a haulage engine it 
is pulled out and pushes the loaded car on to the platform 
of the car dumper. The car is automatically clamped to 
position on the platform by means of counterweights, 
which are hung on chains at the back side of the ma- 
chine, the chains running through the machine and over 
the car. The weights are graduated so as to give a pres- 
sure sufficient to hold the car in an inverted position with- 
out putting an undue crushing strain on the sides of the 
ear. The tracks which are provided for the car on the 
platform are arranged on a moving table, and the first 
motion of the car as it starts to invert is sideways, until 
the side of the car rests against the steel plates forming 
the sides and chute of the cradle. 

The machinery for controlling the tipple an@ conveyors 
is mounted on top of the machine, One operator is re- 
quired for the tipple and barney car, one for each of the 
buckets, and a fireman. This car machine has handled 
26 cars per hour, which is practically the same speed as 
the machines which dump directly into the boat. The 
result in regard to breakage has been found very satisfac- 
tory. The front end of the conveyors is made movable so 
that the two booms when extended over the boat may be 
placed over two adjacent hatches. These hatches are 
usually 24 ft. centers. The total cost of running these 
machines, including shifting of cars, fuel, operators and 
maintenance, has been found to be from $550 to $600 per 
month. In ordinary use about 4,500 tons of coal are 
dumped over the machine during ten hours, 


THE LOCATION OF THE FIRST DIVISION OF THE HAN- 
KOW-CANTON RY.* 
By Jesse W. Miller.+ 

The survey of the first division of the Hankow- 
Canton Railway was begun at Canton in Septem- 
ber, 1902. 

The zero of the tide gage of the Imperial mari- 


populace ever crowding through them. In order 
to get the levels through, an instrument was set 
up, and a mass of about 15 soldiers (the soldiers 
were provided on request in any number by the 
prefect) in front and the same number behind, 
blocked up the street till a backsight and turning 
point were taken. Meanwhile a cursing, howling 
mob had congested at either end of the. cordon. 
This was rather trying on the nerves of the in- 
strumentman who was handling an instrument set 
up on the greasy paving stones. As soon as the 
crowd had cleared the process was repeated till 
the work was finished. 

The constant attendance of soldiers during the 
field work was a great nuisance, yet their appear- 
ance no doubt prevented many difficulties with the 
natives. They were, as a rule, a surly, lazy, 
villainous lot, and rightly is the profession of the 
soldier held in great contempt in China. They 
were armed with Mauser rifles of an old pattern, 
but most of these guns had had the breech blocks 
rusted in fast on some occasion long gone by. No 
ammunition was provided them, which fact was 
perhaps fortunate. An engineer going out to run 
a line of levels would have two or three coolies to 
use in clearing the line, another coolie to carry the 
instrument, and perhaps a Chinese rodman who 
spoke enough English to act as interpreter. In 


+» case an American rodman was on the party an in- 


terpreter was carried in addition. Then there 
was a troop of about 20 soldiers, whose trans- 
portation had to be looked after, and who were 
always in the way of the work. These soldiers 
were in the habit of helping themselves to any- 
thing they could lay hand on whenever they got 
out of sight of the chief of party. Their service 
at best was for appearances—a sort of honorary 
escort. 

Between Canton and Fat San the terrain is a 
series of rice paddies divided by canals and cov- 
ered with a network of dikes running in all direc- 
tions. These dikes vary in height from one to ten 
feet. Canals intersect the country every few 
thousand feet. The variation of the elevation in 
this distance of ten miles is not more than 2 ft. 
except on the dikes and in the streams and canals. 
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time customs, at the Custom House, Canton, was 
taken as the datum of elevation. This gave the 
field men some trouble later on as they eventually 
came to minus elevations in river soundings. 
From the Custom House we carried a line of 
levels through the city of Canton in the narrow 
streets to a point half a mile up the river, where 
the company had acquired a strip of reclaimed 
land, which they intend to use as a terminus 
The streets of Canton are, on the average, 8 ft. 
wide, winding, and are paved with granite flags 
worn smooth by the constant stream of barefooted 


*An article on this gy id was published in Engineer- 
4 


ing News of Jan. 14, p. a 
+130 West 44th St., New York City. 


The elevations of the first and last stations of the 
line in each rice paddy were determined and the 
intervening stations were assumed to be the same, 
as the fields were perfectly water-leveled. Here 
and there a dry field was met with, which was, as 
a rule, planted with mulberry cuttings, from 
which the leaves were gathered as food for the 
silkworms. Fish ponds and slimy lily pools made 


the work of the chainmen a dirty job, sometimes 
they were in the water up to their necks, Chinese 
chainmen were used and gave good results. It 
was found advisable for quick work to send an 
American along with the front rodman to see that 
the stakes were properly marked and to keep the 
outfit in motion. 


The stakes used were half round pieces ; 
sawing a pole in two laterally. They wer. 
in diameter and in two sizes, 2%, and 4 
length. Even these could very frequent 
shoved their full length into the mud 
hand. Several coolies were necessary to 
day’s supply of this lumber. For plugs 
to have two sizes: one for firm ground 
other when we were compelled to make 4 
in the mud. The first size was round, 2 
diameter and 8 ins. long; the second 
18 ins. long. 

Topography was quite difficult. The 
owned in all sorts of irregular-shaped 
Frequently there will be a small field 
than 25 x 25 ft. in dimensions which is 
separately by some poor farmer, As a + 
structures are small and are built with. 
especial relation to each other, so the me: 
sketch Looks was found the most availa}). 
instrumentman kept his stadia book, 
topographer took the right of the line «; an- 
other the left. Each had a large sketch } 
sheets of paper, and each was accompani | 
rodman. All shots were dotted on the <k 
by number. This work was slow and :. 
Perhaps there is no other topography whi 
quires more detail than this. 

According to the concession by the Tim; 
Government, the right of way and terminai ;) p- 
erties are furnished the company free of charge, 
It seems, however, that there is some sort of an 
arrangement by which the owners will be reim- 
bursed by receiving stock in the company in pay 
ment for their lands. 

The line was projected first on a smal! scale 
map, said to have been made by a native mor. 
than a hundred years ago. It was found to jy» 
quite accurate. Other preliminary maps of the 
region immediately about Canton were made by 
triangulating to various objects from the high 
pagodas with a prismatic compass, anid then 
stepping off the distances or timing boats. These 
rough maps were made in this manner so as not t) 
disturb the natives by_too great a display. 

To show how ordinary things are frequently 
forgotten, when the line was started we found 
that there was an abundance of everything for 
field work but “keel.” A few sticks of lumber 
crayon would have commanded a high price at 
that psychological moment. As a substitute the 
ordinary Chinese brush-pen and native ink made 
in sticks which had to be ground in water in a 
small dish. Considerable valuable time was los: 
in this process. 

We never succeeded in teaching the Chinese how 
to use an American axe. Perhaps some One has 
done better later. They were willing enough to 
peck away at a tree with a hatchet, but when it 
came to the genial sweep of the axe that bites out 
a large chunk, they failed to rise to the Situation. 
One coolie who had formerly been employed on an 
American cruiser made quite an efficient level rod- 
man after a few weeks’ experience. The front 
rodman on the transit party was a native who 
had worked under American engineers in North 
China. He hustled the work right along, but, as 
said above, an American in the lead always 
brought the best results. 

The level lines followed the roads as far as p0s- 
sible. These roads meander in every direction and 
have a pathway of granite slabs about the dimen- 
sions of our ordinary curbstones. These stones 
lay flat, however, two slabs wide, on an earth em- 
bankment. 

In carrying the levels across the Pearl River, 
which is something over a quarter of a mile wide, 
three bamboo poles were placed in line in the sh al- 
lows on each side of the stream and at right an- 
gles to it. At the dropping of a flag a line was 
drawn on each pole at the water surface in turn 
with a knife, taking the outside pair first, the 
middle pair next, and the inshore pair last. This 
was done as rapidly as possible. The mean 0f 
the three was called the elevation on the far side. 

This ten miles of road is all fill, It pas 
through a country which is irrigated by the tides 
The dikes are all high enough to keep out the high 
tides, and when the farmer wishes to irrigate his 
rice he simply cuts & hole in the dike or ope! 
sluice gate. In order to leave head room for tne 
boat traffic in the streams and canals, the bridge 
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ust be 10 or 15 ft. above high tide. Thus, to 

.ve expensive filling the whole length of the line, 

vrade 3 or 4 ft. above the original profile was es- 
lished, and at the streams the elevation for the 
ridges is attained by vertical curves. The num- 

- and size of the vertical curves on this work 

uld be a matter of interest in some future re- 
- rt after the operation is well established. 

‘he Chinese method of measuring earthwork is 
.. the fong, as they call it, which is a square 10 

-:inese) ft. wide, 10 ft. long and 1 ft. deep. It is 
-ather more convenient than our cubic yard. The 
yang or Chinese foot is about a quarter longer 

an our foot, but varies in the different provinces 
and among different workmen at the same place. 
or example, the mason’s chang will differ in 
jength from that of the carpenter. The system of 
weights and measurements of the Imperial Mari- 
time Customs will, however, prevail as standard 
in time to come. 

Masonry is cheap in China, so much so that the 
late Capt. W. W. Rich proposed that all bridges 
over shallow waters be built of 30-ft. steel girders 
and many piers instead of long spans and a small 
number of piers. If the writer is not mistaken, he 
did do this on some of the road he built in North 
China. The dry masonry of the bridges, temples 
and pagodas about Canton is of a massive nature, 
and the joints are so closely fitted that often the 
eye cannot detect the joint. Concrete floors in 
some of the temples are more than a thousand 
years old, and are still in good condition. In 
every hamlet the threshing floors are made of 
mortar spread on the ground. These floors seem 
to last for a period of years. The use of piling 
for fotndations is a common native practice. The 
larger bridges are composed of a series of ovoid 
or semicircular arches, generally an odd number 
of arches; the material being a red sandstone. The 
smaller bridges are a couple or series of piers with 
stone beams laid across loosely on top from pier to 
pier, just as we would erect a plank staging. These 
beams frequently exceed 20 ft. in length by 2 ft. 
wide and 6 or 8 ins. thick; the material is a hard 
variegated granite the same as they use for pave- 
ments, ete. This granite is similar to that used 
by the Egyptians, and also very similar in color 
but of finer texture than that found in Texas, and 
of which the State Capitol at Austin, Texas, is 
built. 

There are but few foreign educated Chinese en- 
gineers. Man for man, however, they are easily 
superior to Japanese engineers. One has but to 
look over the records of the Chinese who have 
studied at Yale University and compare those 


shops compare favorably in equipment and ef- 
ficiency with any shops in the world. There are 
four or five foreign foremen, and all the machin- 
ists are Chinese. There you will see a gang run- 
ning a 20-ton steam hammer, another gang turn- 
ing a shaft for an ocean steamer on a lathe; here 
a man running an American turret tool machine; 
and all of them get no more supervision than an 
ordinary American machinist would get from his 
foreman in this country. 

It is proposed to operate the Hankow-Canton 
Railway entirely with Chinese. Of course there 
will be an American manager, a few engineers, 
and a master mechanic, but the great bulk of the 
operatives will be Chinese. 

There are no engineering difficulties on this rail- 
way. One thing, however, which will increase its 
cost is the fact that the dead of China are buried 
wherever a convenient place is found, and a line 
must be laid out which will strike the smallest 
number of graves. Naturally in a swampy coun- 
try the high land which a railway would of course 
seek is entirely covered with graves. It is heart- 
breaking to have a line full of curves in a per- 
fectly flat country. 

In dealing with the country people while passing 
over their lands, it was found that they were very 
appreciative of consideration on the part of the 
engineers. Frequently the local officials opened 
the village temples for us to take our lunch in. 
Whenever any of them came with complaints they 
were always given the greatest attention. In case 
of any slight damage to crops, payment was made 
in cash on the spot. American engineers would do 
well to always treat the natives of a foreign coun- 
try where they are at work with a great deal more 
courtesy than they are compelled to _ treat 
their own people in this country. Most of them 
do this, but a few of them are careless; this care- 
lessness is sometimes very expensive. There was 
one case in which our line ran within 200 ft. of the 
front of a small ancestral temple in a poor village. 
The old headman came out near us_ several 
times as we were working past the place, and at 
last gathered enough courage to say that he 
thought it would be bad luck if a road was buili 
in front of his family temple. When we set up 
the fact that a road was already there and pointed 
out a tiny path, he at length agreed that two 
roads wouldn’t be any more bad luck than one 
and invited us to take tea with him. 

The population of Canton is estimated at two 
millions. That of Fat San at half a million. The 
transportation between the two places was for- 
merly only by boat, taking three hours. That 


FIG. 1. VIEW OF CONCRETE-STEEL PIER AND GIRDER 
FOOTING FOR MASONRY RETAINING WALL. 


records with those made by Japanese in the same 
institution to see the reason for this. The fact 
that almost the entire clerical force in the foreign 
banks in Japan is composed of Chinese, as well 
as the fact that Japanese banks doing business in 
other Oriental cities employ great numbers of 
Parsp proves that in a position of trust the 
“hinese are a shade more to be depended upon. 

As mechanics, the Chinese are showing ability. 
One has but to walk through the Kowloon shops at 
‘tong Kong to be impressed with this fact. Thes> 


The late Captain W. W. Rich was Chief Engi- 
neer on the line. His death was no doubt a great 
loss to the enterprise, as his experience on former 
railway work in that country was very valuable. 
His many friends may like to know that one of his 
last acts was to walk over the line then located 
from Canton to Fat San—quite an exertion for a 
man of his age, but he wanted te see for himself 
that the location was as it should be. It is pleasant 
to know that he did his last work with that thor- 
oughness which characterized his success on the 
many miles of railway which he built in America 

The Russo-Japanese war now begun will cause 
a period of fermentation among the populac> 
throughout China. The Cantonese are the most 
turbulent element in the empire. It is highly pos- 
sible that, in the light of former experience, under 
the circumstances, work, or even further survey 
on the main line will be wisely abandoned. Th» 
Canton-Fat San-Sam Shin branch (about 9!) 
miles in length) is about finished. There were 
20,000 coolies at work on it in January rushing it 
to completion. 


A CONCRETE-STEEL PIER AND GIRDER FOOTING FOR 
RETAINING WALLS. 


In constructing some 1,600 ft. of masonry re- 
taining wall near Philadelphia, Pa., the Pennsyl- 
vania R. R. engineers have made use of a novel 
foundation or footing construction in reinforce! 
concrete. The wall proper is of a coursed rupble 
masonry and will, when completed, carry one side 
of a series of freight sheds. The foundation con 
struction is the feature of prime interest, and this 
is shown by Figs. 1 and 2. 

Masonry piers 2 ft. square were sunk to firm 
ground and spaced 14 ft. apart in the clear. On 
these piers there was built a girder of .T-section 
of reinforced concrete. The web of this girder is 
12 x 18 ins., and the flange is 22 ins. wide and 6 
ins. thick. The general design of the reinforce- 
ment used is shown by Fig. 2, but in the actual 
construction four instead of two straight tension 
bars were employed. The concrete was a 1-3-5 
trap rock mixture. The girders were designed by 
Mr. J. O. Ellinger, of New York city. 


AN IRRIGATED SUGAR PLANTATION IN THE SAND- 
WICH ISLANDS. 
By C. H. Kluegel, M. Am. Soc. C. E. 
The Hawaiian sugar crop for 1903 was 488.00) 
tons, of which the island of Oahu produced 121,- 
OCO tons. Owing to tLe wide range in the amount 
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this division of the road will pay well goes without 
saying. As for the main line, well-informed 
Chinese say that it cannot pay, and will not be 
able to compete with the old water route. Un- 
doubtedly it will take some years to develop the 
through traffic to a paying basis after completion. 
The road must depend almost entirely on its long 
haul, as the country it passes through will have to 
be developed. This country is rich in minerals, 
and will eventually exert a great influence on the 
world’s supply of coal. 


FIG. 2. VIEW SHOWING REINFORCEMENT OF GIRDER 


FOOTING FOR RETAINING WALL. 


of rainfall in different localities, from an annual 
average of 8 ins. to 175 ins., irrigation is neces- 
sary on some plantations, while on others there 
is an abundance of rainfall for the growth of cine. 
On the irrigated plantations rainfall and itrriga- 
tion together amounting to 140 ins. per year, ar- 
generally ample for cane growth. 

On the islands of Maui and Kauai most ef the 
water for irrigation is supplied by mountain 
streams whose sources are in regions which have 
a much greater rainfall than the irrigated fields 
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On the Island of Oahu, the greater portion of 


Specific Gravity of Stockett Coal. 


TABLE I.—Analysis and 
Moist- Vola- Fixed Sul- Specific 


TABLE II.—Specific Gravit i i 
Sulphur balls........ Material Minea 


the water supply is derived from bored wells. ure, tiles, carbon Ash, phur, grav- 1.751 
There are no less than 400 such wells. The water Ps, A Bone. (Other coal... 
rises from 10 to 30 ft. above sea level. There are gation ditches without 
numerous springs at this elevation, very few Biacksmith coal. 2.65 35.85 51.35 1015 1.45 1.29 is supplied by a 5,000,000 gallon d _ 
above it. On the lowlands the flow from wells Coking coal .... 3.01 29.55 52.09 15. 192 1.44 pump. The water is used for irrigatio: sa 
is used for irrigating rice fields, but atior us 
the greater portion of the water is ie | 
used for the irrigation of sugar 1 A Tipple Y Rock Engine 
cane. | B Lar Screen 2 Rock Car 

The Oahu Plantation is a typical i D Hopper 
irrigated sugar plantation in which == a (er ap Rock » 5 E Fine Coal Elevator 
nearly all the water used is taken — 
from wells and delivered by pump- || Bock Berar 
ing. The yield of this plantation in H Clute 
1903 was 29,250 tons of sugar. The | 3 
Oahu Sugar Co., Ltd., was incorpor- 
ated in 1897. It controls about 13,- | 
000 acres of cane land, which with ‘2 | | 
is held under long leases. The land 
rises from the shores of Pear] Har- 
bor to an elevation of 650 ft. At | | Retust & Stack Track 
present the area under cuitivation is | — 
7,200 acres, the highest elevation of 
which is 550 ft. The land is plowed 
with steam plows to an average nl 7 
depth of 20 ins. Distributing ditches 
planted in large level furrows, 5 or Box Car Loader | 
6 ft. apart, and not over 3 ft. long. Scales { 

The favorable season for planting Feseenee = = naa 
is from July to September. If plant- i 4 ==) 
ed in this season the cane blossoms | dg! | 
in the second November thereafter. | ; 
It is then ripe and ready for har- “s | 
vesting. Following this crop of plant | 7 
cane two ratoon crops are generally 


grown before the fields are again 
plowed and planted. The cane is 
irrigated every eight or ten days un- 
less there is sufficient rain to make 
this unnecessary. Each irrigation is 
equivalent to about 3 ins. of depth over the entire 
field. Artificial irrigation is continued for about 
fifteen months for each crop. 

Bored wells, 66 in number, furnish the water 
supply except a small portion which comes from 
mountain streams. Three of these wells supply the 
mill. The average depth of the wells is 600 ft. The 
casing has an inside diameter of 12 ins., and it 
extends down to the rock. The formation in the 
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FiG. 1. GROUND PLAN OF BITUMINOUS COAL BREAKER. 


The average amount of water drawn from each in the mill. The Riedler pump was used on the 
well is about 1,500,000 gallons daily. Oahu plantation, and had been introduced for 
The location of the pumping stations was de-  jrrigation in Hawaii on the recommendation of 
termined by the topography. Several of the the writer, who was then engineer for the Oahu 
pumps are in pits 30 to 60 ft. deep. One pump is gugar Co. 
in a chamber at the bottom of a shaft 280 ft. deep. Recently oil fuel was substituted for Australian 
The present pumping plant for irrigation con- coal at the pumping stations. The saving at local 
sists of six Riedler pumps with capacity per 24 prices has been 35%. At the mill no other fuel 
hours ag follows: two 10,000,000-gaHon pumps, jg required than bagasse or cane trash. 


For the delivery of water into the irrigation 
{| ’ flumes and ditches riveted pipe is used, there 


being 11,000 ft. of 30-in. diameter, and 28,000 ft. 
of 24-in. diameter. 


Tipple 
Sar Gores wee. The length of permanent railway track is 38 
— miles and portable track 19 miles. All the cane 
pe ce nse is brought to the mill on cars hauled by steam 
se meenee oe locomotives. ‘The mill has a capacity of 225 tons 
Cluteh SS of sugar in 24 hours, produced from about 1,70 
sho has kad 
Main Elevator tons of cane. Mr. August Ahrens, who oh 
Shaking Screens z a 25 years experience in the sugar industry, is the 
manager of this estate. 
near Picking Tables 3 A BITUMINOUS COAL BREAKER.* 
Sized Goal Bint By Lewis Stockett,} M. Am. Inst. Min. F. 
tate Gagne 7: During the year 1903 a building and machinery corre- 
sponding to an anthracite coal breaker was erected at the 
| town of Stockett, Cascade county, Mont., for the purpose 
Ul 8 of breaking up and cleaning bituminous coal. 
| : Ya 3 J The coal is mined from a vein of the Kootenai group 0: 
13] * mn 3 Lower Cretaceous measures having the following section: 
Ne Ft. Ins Ft. Ins 
J ( Blacksmith coal 2 5 
Metamorphosed fire-clavy ....... 
FIG. 2. LONGITUDINAL SECTION OF COAL BREAKER. The vein ie nearly horizontal in position, and ea: bench 


lowest 100 ft. or more of the wells is generally 
a very porous lava rock, which provides a very 
free flow to and into the wells. The wells at a 
pumping station are generally spaced 50 ft. apart. 


two 8,000,000 gallon pumps, one 12,000,000 gallon differs in quality as shown in Table I. 


pump, one 9,000,000 gallon pump. The highest 


*A paper read at the Atlantic City meeting of th: \™ ri 
can Institute of Miving Engineers, February, 
Coal Properties, Great Northern Ry.. et 

ont, 


lift is 580 ft. Several smaller pumps are used in 
case of emergency. 


Six wells flow into the irri- 
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March 17, 1904. 


i ings whatever between the different 
re ot pi 5 aa and bone, the vein being very hard 
- gold mass from top to bottom, which witn a liberal 
e of pyrite nodules, called sulpnur alls, scattered 
cuously throughout the vein, make the coal a diffi- 
ne to clean. Previous to the building of the break- 
, cleaning was done with indifferent results by the 

f at the face, and the nut-coal was washed in a tig. . 
z ay of water, however, prevented the erection of a 
to wash the whole product, and at times necessitated 

putting down of the nut-coal washer. 

ficulties to be overcome in separating the different 
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Fig. 3. Transverse Section of Coal Breaker Show- 
ing Machinery. 

material of the vein will be appreciated by a study of their 

specific gravities, shown in Table IT. 

After a series of experiments, a scheme of treatment 
supplementary to the cleaning by the miner was deter- 
mined upon and carried out, one of the requirements being 
so to connect the new -work to the old tipple that the 
change could be made from one to the other without delay 
in the shipment of coal. This arrangement was success- 
fully accomplished and accounts for some things about the 
building that may be open to criticism—things which 
would be arranged differently in an entirely new plant. 
Ground was broken for the foundations of the building, 
March 26, 1903, the timber work was commenced April 
16, the machinery started Aug. 10, and has since been in 
continuous operation every week-day 
with gratifying results. 

The following illustrations have been 
prepared from the working drawings to 


The coal that passes over the screen B falls upon a 
traveling belt F, 4 ft. 6 ins. wide and 26 ft. long, having a 
speed of 33 ft. per min.; and from this belt any large 
pieces of slate or other impurities, such as machine picks, 
car-couplings, sprags, etc., are removed by men stationed 
on either side and thrown into a rock-elevator G. This 
traveling band is operated by a clutch gear H, which in 
case of a very large quantity of impurities appearing is 
thrown out, the belt stopped and all the impurities re- 
moved before the coal drops into the rollers I, which re- 
duces the coal to a size not exceeding a 4-in. cube. It 
was found necessary to reduce to a 4-in. size in order to 


separate the coal into slack, pea, nut, stove, egg and 
broken sizes. 

The slack resulting from the breakage of the coal is 
found to be clean, and, not needing any further prepara- 
tion, it descends through the hopper L to the top strand 
of the conveyor M (having 10 x 20-in. flights spaced every 
3 ft.), and taken directly to the mixed-coal bin S. The 
other sizes are fed by means of the hoppers N into spiral 
separators O, which separate the greater part of the im- 
purities from the coal. These impurities pass either to 
the lower strand of the conveyor M and are conveyed to 
the rock elevator G, or from one set of spirals to the bins 
_.._.R, by means of chutes Q, which give an oppor- 

F tunity to repick the refuse by hand and save any 
coal that may be in it. The refuse is finally loaded 
into railroad-cars and used by the railroad for 
widening banks, etc. 

From the spirals O the coal drops onto two picking 
bands P, 4 ft. wide, 50 ft. long and baving a speed 
of 40 ft. per min., which convey it to the mixed 
coal bin S and gives an opportunity to pick out by 
hand any impurities not removed in the spirals; 
from cne set of spirals, inclined chutes T passa the 
coal into bins U for loading straight sizes, any re- 


maining impurities being removed by hand. while 
the material is on these chutes. 

The rock elevator G, having continuous buckets 
12 x 30 ins. and speed 50 buckets per min., elevates 
the impurities into a bin X, from which it is loaded 
into a 6-ton car and hoisted by a pair of geared 
tail-rope engines, with 10 x 18-in. cylinders, to the 
top of the adjoining hill and automatically dumped. 

The machinery of the entire plant is driven by a 
double engine W, with cylinders 13 x 18 ins., run- 
ning 150 revs. per min.; the connection to the first 
and second line shafts being made by rope drives, 
and all other connections, by rubber belts. 

From the bins S and U the coal is loaded into rail- 
road cars, a box-car loader being placed opposite the 
chute S to load box cars. The cars are weighed on 
the scale V, and it may be of interest to know that 


when loading the mixed coal into box cars, the #n- 
tire product of the breaker passes through an open- 
ing 12 x 14 ins. in area. 

The building is heated by steam-coils supplied 
with live steam, and is lit by incandescent electric 


Fig. 4. Transverse Section of Coal Breaker Showing lights. It has two stand-pipes with hose connec- 


n. 


prevent the concealment of a sulphur ball in a lump of 
coal. The rollers are of the removable-tooth style, 36 
ins. in diameter, 48 ins. wide and revolve at 75 revs. per 
min. 

From the rollers the coal is elevated by a continuous 
elevator J, having buckets 12 x 30 ins. and operated at a 
speed of 65 buckets per min. Each bucket has a capacity 
of 110 lbs, of coal when level-full, which is equivalent to 
200 tons per hour; the capacity of the fine coal elevator E 
is 90 tons per hour, giving a combined elevating capacity 
of 290 tons per hour, or 2,900 tons per day of 10 hrs., an 
amount which added to the slack screened out at C gives 
a total capacity of 3,200 tons per day. 

The coal elevated by the elevators E and J, is evenly 


tions and hose for fire protection. 

On account of the slight difference in the specific gravity 
of the gray coal and the bone, the spirals are adjusted so 
as to retain only the slate and flat sulphur balls, leaving 
the bone to be removed by hand. ‘The round sulphur 
balls which on account of their shape are the first to leave 
the spirals and go with the coal, also have to be removed 
by hand. 

The results obtained are given below, showing the per- 
centages of refuse in the various sizes. In pea coal, 4: 
in nut coal, 3; in stove coal, 3; in egg coal, 2; in broken 
coal, 1; and in mixed coal, 2.5%. Of 2,000 tons of the 
mine product, which is daily dumped into the breaker, 200 
tons of the various impurities are removed, and these im- 
purities do not contain on an average over 1% of coal. 


“A Tipple 

show the general arrangement of the bs | B Bar Sereen 
plant and the manner in which the ma- si ' © Shaking Screen 
chinery has been installed: Fig. 1. Elevator 
Ground plan; Fig. 2. Longitudinal sec- = Lower Picking Table 
tion showing especially the machinery; | G Rock Elevator 
Fig. 3. Transverse section showing the Lis Main Elevator 
machinery; Fig. 4. Transverse section x | if x 
showing the bins; Fig. 5. Plan at the X Rock Bin 
screens; and Fig. 6. Section of the tipple. | | Z Rock Car 
The letters in the text of this paper, re- | 
ferring to the legends, are common to all 
of the illustrations. a 

The coal, carried from the mine in pit 
cars of a capacity averaging about 1.5 
tons to the car, is weighed on an auto- = Top House 
matic scale and thence dumped by the | 


cr over tipple A, over the bar-screen 
L, 12 ft. long, 6 ft. wide and having 
a pitch of 6 ins. to the foot with spaces 
between the bars 2 ins. wide, which 
screens out that portion already small 
enough (about 30% of the total), and, 
falling on the shaking screen C, having 
l-in. round perforations, 6-in. throw 
and 100 strokes per min., removes the 
siack from the coal. The slack is 
loaded directly in the railroad car or 
taken to the boiler room by means of a 
wire rope conveyor. The portion of the 
coal that goes over the shaking-screen C 
slides into a hopper D, from which it 
fceds into an elevator E, consisting of a 
‘ver belt 16 ims. wide, having 8 x 14-in, buckets 

cd every 16 ins. and operated with a speed of 225 


‘ts per min., which elevates the material to the top 
building. 


- 


| 


—-y—-- 


Fig. 5. Plan at Screens. 

divided over the shaking screens K, 5 ft. wide and 46 ft. 
long, having a 3-in. pitch to the foot, a 6-in. throw and 
100 strokes per min. The plates of the screens have re- 
spectively 1, 1.5, 2, 2.5, and 3-in. round perforations, and 


Fig. 6. Section of Tipple. 

The mixed coal is used by the railroads as a locomotive 
fuel, and proves an excellent article; the various sizes are 
used in the commercial trade, the slack and pea sizes 
making the very best of boiler fuel. 
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The cost of the breaker, in the section where the highest 
wages are paid in the United States, and where freight is 
a very large item, was $42,517.90, divided as follows: 


General expenses... 
‘ 


Foundations........ 
3, 
Machinery......... 2 
Separators......-..- 


Hardware...... $805.91 
.. 10,700 82 
. 8,844.13 


$42,517.90 


The above figures include 300,000 ft. of lumber and 400 
yds. of masonry as well as duplicate pieces for all of the 
parts of the machinery that are Hable to break or wear 


out. 


The cost of operation of this plant over and above the 
force previously used on the old tipple is as follows: 


Coal inspector on low- 
er picking band. $3.00 
3 men on lower pick- 


ing band ....... 
lman looking after 
screens ... 2.56 


1 man looking after 


1,500 tons (1,800 — 
300 slack) pr ton $0.03 
To which add interest 
on investment, 
taxes, insurance, 
wear and tear, 
supplies used 


spirals ..... and repairs, 
15 boys picking slate, which as near as 
15.00 can be estimated 

1 breaker boss ..... 3.00 .03 

1 engineer,also hoists 
4.00 Total, addition- 

1 machinist, oils and al cost pr ton $0.06 
keeps machinery 

lman loading rock. 2.50 ~ 

$44.00 


The largest item of cost, however, comes from the de- 
creased production from what was formerly shipped, by 
reason of the removal of the impurities; the total cost be- 
ing now divided by 1,500 tons of lump-coal as compared 
with 1,700 tons formerly; this is met by the increase 
price received for the coal, and which at the increased 
price is a cheaper fuel to the consumer than the former 
product at the lower figure. 

The success of this plant will make available large 
fields of coal in Montana, which on account of the im- 
purities present were hitherto regarded as unworkable. 
However, it is only with coals hard enough to keep their 
shape, and where a marked difference exists both in the 
specific gravity and the shape of the coal and the impuri- 
ties, that the spirals will work successfully. 


THE ELECTRIC STEEL FURNACE AT GYSINGE, 
SWEDEN.* 
By F. A. Kjellin.{ 


The problem of smelting steel by electricity attracted 
years ago the attention of inventors, and as early as 1879 
Cc. W. Siemens constructed his first furnace for the 
smelting of metals, especially steel. His furnace was of 
the arc type, in which the voltaic arc was formed be- 
tween a carbon electrode and the metallic content of a 
crucible, the length of the are being regulated by an 
electro magnetic device. 

This electric furnace, as well as others of similar con- 
struction, has the inconvenience that the source of the 
heat—the voltaic arc—possesses a temperature of 3,700° C., 
which is much more than that required by steel smelting. 
The result of the use of this intense heat is that the steel 
is overheated in the vicinity of the arc, while in other 
parts of the furnace it has not yet reached the tempera- 
ture suitable for teeming. Another inconvenience is that 
the steel very easily takes up impurities from the elec- 
trodes consumed. 

The cost of the electrodes also is an item that sensibly 
increases the cost of production, and the carbon monoxide 
resulting from the oxidation of the electrodes exerts a bad 
influence, as it prevents the steel from giving off the car- 
bon monoxide dissolved in it. A more uniform heating 
of the steel can be obtained by passing electric currents 
of great intensity through the steel, and using the heat 
evolved by the resistance of the steel for the smelting. 
But as the resistance of metals, even when molten, is 
comparatively low, the currents used must be so great 
that copper cables get a section at least as great as that 
of the steel in the furnace. 

Mr. de Leval, the well-known Swedish inventor, has 
tried to diminish this inconvenience by using molten slag 
instead ef steel as resistance in his furnace; but the 
results cannot have been satisfactory, as the patent has 
been allowed to expire. 

The greatest difficulty in electric furnaces of this kind 
comes from the electrodes, for the reason that carbon 
electrodes have high resistance, cause great losses of ten- 
sion and power, and are soon consumed at the contact 
with molten steel. Water-cooled iron electrodes could 
possibly be used, but then the magnetic proporties of the 
iron create new difficulties. In order to get sufficient 
intensity of current, alternating currents must be used, 
and then the magnetism causes the concentration of the 
current at the surface of the electrodes (skin effect), and 
the result is great current density in the electrodes with 
great losses of power, and by the influence of self-induc- 
tion a diminished capacity of the electric generator to 
convert mechanical energy into electric energy. 

In order to eliminate these difficulties I proposed to 


*A paper read at the New York meeting of the Ameri- 
can Institute of Mining Engineers, October, 1908. 
7Gysinge, Sweden. 


Mr. Benedicks, general manager of the Gysinge works, 
in May, 1899, to build an electric furnace at Gysinge, 
without electrodes. My project was accepted, and I went 
to Gysinge to carry it out. 

The illustration, Fig. 1, shows the principle of the 
furnace. An annular groove A A forms the furnace room, 
the sides and bottoms of which consist of refractory 
bricks. The covers B B close the furnace. In the center 
of the circle formed by the furnace room is a quadrangular 
core or cone C, formed of thin insulated copper wire, 
which continues outside the furnace, and forms with the 
furnace room the two links of a chain. The coil D D is 
connected with the poles of an alternating current 
generator. 


When passing through the coil the current excites a. 
varying magnetic flux in the core or cone, and the in- 
tensity of current in the steel is then almost the same 
as the primary current multiplied by the turns of wire 
in the primary coil. The tension of the current is natu- 
rally reduced in almost the same ratio as the intensity is 
increased. In this way it is possible to use an alter- 
nating current generator of high tension, and .yet—with- 
out using transformers with copper cables of large sec- 
tions and powers, and costly electrodes—obtain a current 
of low voltage and great intensity in the furnace. 

In February, 1900, the first furnace at Gysinge was 
ready for use, and by March 18 the first steel ingot was 
east, which from the beginning was of an excellent qual- 
ity. The problem was then solved technically, but not 
economically, for, with an electric generator of 78 KW., 
only 270 kg. of steel were produced in 24 hours. 


The next furnace built was ready in November, 1900, 
and produced with 58 KW. from 600 to 700 kg. of steel 
ingots in 24 hours. The charges were composed of 100 
kg., and the time between the teemings from 3 to 4 


ingots in 24 hours when charged with 
The electric generator gives alternating sing 
rent of 3,000 volts, which is directly 
means of the primary coil and iron core of 
into a current of about 30,000 amperes in ¢ 
forms the secondary circuit. 


The smelting process as carried on at Gys 
only first-class steel, from the excellent D 
iron and weld iron, as follows: 


After teeming, about 800 kg. of meta! 
furnace to keep the current passing, and to 
the proper quantities of pig iron, bar « 
scrap as experience has proved will give i). 
of carbon desired in the resultant steel. [; ; 
is always less carbon in the steel than tha: 
the materials charged, for the reason that :} 
rusty and the steel also takes up a little sili. 
tion of the silicic acid of the lining. When : 


pig 


the 
ided 
steel] 
tage 
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ed in 
ron is 


reduc- 


molten and over-heated to a suitable degree vail 
is done in the same way as in the open-hea mae 
by making a hole in the wall. The upper f the 
furnace, as shown in Fig. 1, is on the sam: as the 
working floor, and the charging is done simp), taking 
off the covers and putting in the materials @ beat 
is produced in the steel itself, the slag is not t as in 
other steel furnaces, and consequently the » men do 
not suffer much from the heat. The steel p tuced is 
as mentioned above, of an excellent quality, uw) smponty 
dense, unusually homogeneous and tough, ea) to work 
cold when annealed,.and less disposed to crack oq werp 
in hardening than other kinds of steel. I thini that the 
cause of these excellent qualities, apart from the good raw 
material used, must be due to the fact that the product 
contains less dissolved gaseous matter than other kinds 


of steel. 
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STEEL FURNACE. 


hours. The output was not fully satisfactory, because 
the cooling surface of the walls was too great compared 
with the contents of the furnace, and the cost of repairs 
was also rather high. 

On August 11, 1901, the sulphite pulp mill of Gysinge 
was completely destroyed by fire, and it was then resolved 
not to rebuild it, but to use for steel smelting the water 
power formerly absorbed by the pulp mill. 

The new plant was ready to start in May, 1902, and 
has since that time worked satisfactorily. It consists of 
a furnace containing 1,800 kg. of steel, from which from 
1,000 to 1,100 kg. are taken out by each teeming, and the 
rest left to keep the current passing. The furnace pro- 
duces with 16 KW., or 225 E. HP., 4,100 kg. of steel 


As every one knows, even 
small quantities of gases, eg- 


pecially hydrogen, injure the 
quality of steel, and the prin- 
cipal cause of the high quality 
obtained by smelting in cruci- 
bles is, in my opinion, that the 
steel is not in contact with the 
fuel gases, though it may absorb 


a little through the porous walls 
of the crucible. In the electric 
furnace described above, the 
steel has no opportunity to take 


up such gases or other impuri- 
ties, and the quality is even bet- 
ter than that of the crucible 
Steel with the same analysis, 

To make special steels with 


nickel, tungsten or chromium, 
offers no difficulties, and the al- 
loys themselves are quite homo- 
geneous. The cost of produc- 
tion depends principally on the 
efficiency of the furnace and the 
price of the power. In the fur- 
nace now in use at Gysinge the 
losses have been proved experi- 
mentally to be 87.5 KW., so that 
the effective power absorbed by 
the steel is 165 — 875 17.5 
KW.; and, as those produce 
4,100 kg. of steel in 24 hours, 
one effective kilowatt produces 
about 53 kg. of steel ingots in the 
same time. Every additional 
kilowatt in the furnace, when 
the size is not altered, increases 
the output by 53 kg., and it is 
ealculated that within a few 
months when a stronger water 
wheel is obtained, to produce 
about 6,000 kg. of steel ingots 
with 200 kilowatts. 


As the absolute cost of labor 
and repair will be the same, 
those costs for one ton of steel 
ingots will be about two-thirds 
of the present cost, and the 
price of power per ton also will 
be sensibly diminished. At 
Gysinge the cost of repair (re- 
newing the lining of the furnace 
when it is worn out) was $00. 


From experience with this furnace it is calculated that 


a furnace of 736 KW., 
30,000 kg. of steel ingots 


cold materials. With hot materials the outpu' 
greater. For instance, if 250 ke. of molten pis 
charged for each ton of steel ingots produced, | 


is increased from 30,000 
1,000 E. HP. 


or 1,000 E. HP., will produce 
in 24 hours, when charged with 
is much 
iron are 

output 


to 36,000 kg. in 24 hours, with 


In my opinion, the Gests of labor and repairs to: ® fur- 


nace of this type will be less than those of 
hearth furnace of the same size; so that, where 
cheap, there is a possibility of producing 4 - 
peting with the exprasive crucible steel at a sm: 
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